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ARTICLE I. 

licmarlcs on some T)ilficvUies which occur hi the T7}vf‘!itigniion 
of the Capillary Actions of Muids, 

To Mr. IVICnOLSON. 

SIR, 

TTiIK oapillury actions of rujuids have lately luM*n mi-'■‘y' 
mitely investifrated, both in ibis country and in France, and com- 

feeveral essays on the subject lia\c been inserted in your I'luuly luvesu- 
•Tourual: but ibcre aiipears to me to be still some deliciency 
in all the modes ol’demonstration wlju b have been employ¬ 
ed. Mr. lAiplace’s first nietbod leads to erroneous coiuda- J.aplice defec- 
sions, res(»ectinf^ the an«lc oi‘ contact of a solid and a fluid: 
bis second is less exceptionable, but it is still defective in 
omitting the consideration of I be force of repulsion ; for it 
cannot be denied, that Ibis force, is eipudly indispciibable Fo^cei f rei 'd- 
witb tliat of cohesion to the existence of all mateiial bodies sum necessary 
in the state of solids or of liquids; and every theory of the >> 3 coasider- 
mutual actions of the paitides of such bodies, wliich does 
not comprehend the eonslderalion of both these forces, must 
necessarily be imperfect. Dr. T. Young’s rc^asouing, al-Dr. T. Young- 
though built on more probable suppositions respecting the 
mutiml actions of the particles, does not seem to be mathe- 
Vor. XVIIl- Sept. I807. 11 matically 
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itirXtic»lly conclublve, so fai- as it relates to tlie pliysical fouii« 
Oat'ioii of the general law ol’ an equal tension of the surface 
of any pven liquid. 

In the first idace it appears, that Mr. Laplace’s conclu¬ 
sion respecting the attraction, which he supposes to he ex¬ 
erted by a liquid, terminated hy a plane surface, on any 
, imaginary column within it, nia)’’ be confuted on every sn[)- 
' positityn that can he formed, respeeting the nature of the 
Ftirrc that ■ forces concerned. I’or the force which tends to draw every 

ti-iicls to draw enlumn downwards into the liquid, can only be derived 

a cohunp of , , ... . , , 

tluid down- rrottt the aCtiqns ot the neighI)ourmg columns, and must 

ward, tendsJ!^);feud iii an ettuul degree to elevate them : so tliat 
« raw thVtu igh- , i i i , 

bounty cb- ^he [)arts oi eaiai column which are neare.st to tlie surii..ce 

luiniiMipwarJ. are nrge(l, do^vnwfirds, and the remoter parts upwards, hy 
■(s. eqtiiil firees; and the result is merely a general attraction 

^ of the whole stratum for the stratum next below, wliich of 
^Coinfior.uMf’d course must he completely counteracted by the repulsive 
sixe force, whatever its nature may ho. Thus the portion A (Ph I. 

' \ Fig.]) is urged downwards hy the attractions of the por¬ 

tions 15 and while D is urged up\\urd.s hy tlicrse of E 
ami F; and in tlie same manner D is urged downward.s by 
G and 11, while I is urged upwards by 15 ami C. And 
tlius, hy continually adding to tlie substance any iiumher of 
.siicee.ssive strata, vve diall still find, that the general effect 
Thin rq, d,. vvliolc body on the column A 1 udi retain it in eqni- 

taiiu'rt ic jiiy hhrlum, whatever niaj' IjC the depth. Tt l.i true, that ac- 
dri)tli eordmg to Mr. Laplace’s own priiK'ijdes, llie attraction of 

L.h place’sprin- any limited numh(?r of .strata, on a column passing through 
cipU;s 111)1 .ijj- must disaopear, the force of the lower suriiice, which 

Jicaltle to so it’ 

lids, or solids he sii[>pos(‘s to he directed upwards, counte; acting that of 

and fluids. ihi'upper lu a contrary din'ction; hut this consideration, 

alllioiigh it may lead to a correct result with respect to the 

actions of fluids only, is not applicable to thfliupwf-solids, 

or to the mutual actions of solids and fluids. 

HisdefcTmin.v In file second place, Mr. Laiilace’s cjctcrmlnation of the 

tioii td the *t'*a1tractive powci's of a wedge of any kind, as proportional to 
trjciinn of .1 . ' i 

wedf-a leads to its choid, inuot necessarily leaf!, as IJr. Young has already 

erroneouspriii: to a propoiitioii rospoctliig the cqnllibriura of the 


fipics. 


surface of a fluid with a solid, which Air. Laplace will 
not iustify, Slid which he has silently abandoned ; that is, 
I that 
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tliat no angular termination of a fluid in contact with a so- Angular ter- 
lid can remain at rest, unless the density of the solid be ^uldlncontact 
precisely half that of the fluid. Thus if A B (Fig. 2) be with a solid 
the surface of a fluid retained in a horizontal situation by *unles 9 

the vertical force C D, resulting from the joint actions C E the dens-ity of 
and C F of the w edges A C H and B C II, if we add a thar''of'\he 
wedge B C I opposite and similar to A C II, we shall have flu id exactly as 
a straight line H I, and the action C K of this wedge re- ^ 
ducing C E to C L, that of the wedge B C H must be re¬ 
duced in tlie same proportion, in order that the result may 
reuiaiii in the direction C D, and the dcnslCV of B C H 
mu'it be made equal to the difl’ereuce of the densities of 
B C I and A C H ; or, if H I be the termination of a sin¬ 
gle solid, that solid must be of half the density of the fluid* 

It was perhaps in order to avoid this inference from his first 
theory, that Mr. Laplace adopted afterwards a different 
mode of reasoning* 

I shall now examine the consequences of tlie supposition Const^quences 
of a repulsive force extending its action to all py^>'ti<-'lcs 
witliin a certain very small distance of each other. Since it 
is certain, that the particles of all bodies in the state of gas Pan ides of gas 
repel each other, without any thing like the actual contact bie^tliiftance^** 
of impenetrable atoms; and since it may be shown by ex- .wdo many so- 
perimerit, that many solid bodies exert repulsive powers on 
each other at sensible distances; it is natural to imagine, 
that the repulsive force, acting on any given particle, is de¬ 
rived from the joint effect of a considerable number of other therefore re¬ 
particles at difi’erent distances from it, iu the same manner p«l'ao‘^the ^ 
as the force of cohesion is conceived to be derived from the many particles, 
joint actions of a great number of particles cooperating with 
each other; although the repulsive force may naturally be and probably 
supposed, to consist principally in the stronger action of a ^'ro'u <li« 
smaller number of particles. Now if the circle A (Fig. 3) f"wer*partr 
represent the limits of the force of cohesion, and B those of cles than ope- 
the force of repulsion acting on the central particle C, it is 
evident, that, if*the substance be divided into any number .ri • i- j. 
of wedges meeting m the point C, the two forces exerted sectors of cw- 
by any one of these D C £, upon any other F C G, must 
be equal, since the segments are in the same proportions as 
the whole circles; and the effects of the whole circles are 

B 2 equal; 
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equal: for, if ati imaginary separation be made in the sub« 
stance in any direction A C, it is evident, that the cohesive 
force, tending to bring all the particles of tlie two segments 
together, must be equal to the repulsive force, which prevents 
their nearer approach; and, into whatever portions the co¬ 
hesive forces of the w'edges be supposed to be divided, it is 
obvious, that for each of these, as for example, the mutual 
actions of the particles situate at H and I, an equivalent 
may be found in the rejnilsive force K L, exerted between 
the particles which are similarly situate within the sphere 
of repulsion,: consequently, the whole result must be not 
only equal, but also parallel: so that, if the wedge F C G 
Ve considered as the termination of a vertical column, the 
effect of the wfedge D C E, or of D C G, will have no len- 
The counter- deucy either to elevate or to depress that coluinu. The only 
<irtion not ab- perfect counteraction will be, that the parts nearest 

the wedge will be urged more downwards by the repulsive 
force, and the remoter parts more upwards by the cohesive 
force. In order to understand the effect of a combination 
of such actions where the surface is curved, let us suppose 
the superficial particles to be situate at the angles of a po¬ 
lygon, A B C D E F G H, (Fig. 4) and the repulsive force 
to extend only to the two nearest particles, one on each 
side, while the cohesive force is so distributed, as to have its 
general result directed to the next particle but one: it will 
then be necessary, in order that there may be an equilibrium 
between the I'orces tending to separate and to unite any two 
particles 1) and E In the direction of the surface, that the 
cohesive forces in the directions D F, EC, be represented 
by DI and I K, while D E represents the repulsive force: 
then the forces acting on D being represented by C D, 
E D, L D, and 1 D, it is evident, that the parts of these 
forces which tend to urge the particle D to and from the 
line C E, are precisely equal, so that this particle will re¬ 
main perfectly in equilibrium, without occasioning any 
{>re»sure on the stratum within it. It is supposed in Dr. 
Young’s reasoning on this subject, that the repulsive and 
■cohesive forces acting on e^h particle are either accurately 
or very nearly equal; but this supposition, although it ap- 
' pears 


<olutely per¬ 
fect. 


Effect of a 
combination of 
buch actioiu. 


Dr Young’s 
supposition. 
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pears at first sight unexceptionable, is in ‘fact inconsistent 
with the general principles of the theory. 

• It appears therefore on one hand, that the consideration Repulsive force 
of a repulsive force is indlspensahly necessary to the perfect therefore ne- , 

solution of the problem; and on the other, that such a force si<lui»on° but 
as tliere is reason to infer from experiinent is not capable of 
producing effects similar to those of the capillary affections experiment 
of liquids. There appears to he only one way of avoiding not^clequate 
these difficulties, whi(*h is, to suppose that a par# of the 
force of repulsion only is concerned in that actjpn which is P-»rt of ihis 
observed at sensible distances, w\»ile another part is so con- [lo^etUo^ao'iJi 
fined to the particles in immediate contact with each other, sensible dis- 
that if we suppose a liquid to be divided by any imaginary 
plane surface, the particles on one side of tfiis surface can 
only act on the particles on the other side in a direction per¬ 
pendicular to it, leaving them completely at liberty to move 
without resistance in the direction of the surface itself, 'fhis 
hypothesis has been tacitly assumed by Mr. Laplace, with 
respect to the whole force of repulsion ; but in any shape it 
is still an hypothesis only, and the reasoning founded on it 
can only be considered as demonstrative, so far as its results 
are justified by a coijjcidence with facts and experiments. 

Suppose a column pr stratum A B (Fig. 5) terminating Supposiiion of 
in a curved surface C D, to be contained between two pa- “ 

nil 1 - , , ininatiiifj in a 

railel planes perpendicidar to the tangent EF; then tlie <oncavc sur- 

action of the particles below E F will have no power to 
move the column in a vertical direction ; hut the portion of 
the suijstauce included between the curve and its tangent 
will tend to elevate it, and the more in proportion us the 
curvature is greater; the number of particles within a very 
'minute distance from the column being directly as the cur¬ 
vature, or, where the surface has a double curvature, as the Surface of dou- 
sum of the two curvatures in directions perpendicular to'^*ccuiv:vtuie. 
each other. And if the line G 11 be ever}’’ whei’e as much 
below B F as C.D is above it, the action of the particles, 
cut off by this line on the column A B, will be equal to that 
of the particles above E F, and will produce an equal force 
tending to raise it; hence, if all these particles be removed, 
the remaining parts of the substance below G U will attract 
the column with the same force as waa before counteracted 

by 
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Piessurc pro- by that of the parts removed ; and the pressure will there- 
curvature. ’ll every case be proportional to the curvature. 

A drop of fluid Hence if we inia<^ine a drop of a fluid to" be perfectly in- ‘ 
Ijeing perlecty suiated, it is evident, that tlie superficial parts on one side 
insulated, drop must press the included fluid towards the other 

side, and must consequently be pressed back in an equal 
degree, so that at the circumference of the circle supposed 
to divide the dtop, the surface must be stretched by the 
the tension of whole of this force, reduced only to a single direction ; and 
be there mustt therefore be a uniform tension of the surface. 

The only c^ase which can be supposed to afford an exception 
Exception to this demonstration, is that of the surface of a liquid ter- 
wherethesur- tninated on each side by a solid of precisely half the den- 

face of tlie flu id . 1,. V. , 1 , , 

is bounded on : but it is ot little consequence what may be the result 
each side bj' a of such a combination, since it is scarcely possible, that it 
thclleiiiity.* should over be observed in nature. If it Here not true, that 
Tension of the surfaces of liquids are stretclied by a uniform force, it 
fluid ‘■urfaces would follow, that a cork, wetted on one side and greased 
ble. equa- other, would continue for ever to move, on the sur¬ 

face of a large reservoir, towards the wetted side, 

Ilonre the an- angle of contact of a solid and a fluid, of ^iven den- 

gle of contcH t sity, may be deduced from tlic law of equable tension, when 
fliud^may 'be " ^’itisfactory manner. Conceive 

deduced. a body, of the density of the solid only, to extend tlirough 
the substance of the solid and fluid ABC (Fig. C) ; the 
attraction of its surface will then urge the angular particle 
in the direction B I), with a force which is to the whole ten¬ 
sion as B 13 to half A B ; then a substance equal in density 
to the difleren<‘e of the solid aud the fluid, being superadded 
to the wedge. C B E, will draw the particle in the direction 
B F with a force B F : now in order that the forces in the 
directions B D and B F may produce a result BG, capable 
of being coiii]»letely counteracted by the perpendicular at¬ 
traction of the surface A F, they must be proportional to 
, , B D aud D G, and the density of the additional portion 
C B E must be to that of the solid as D G to B F, or to 
I) C or A D, and the whole density 6f the liquid C B E to 
that of the solid as A G to AD, tliat is, by similar trian¬ 
gles,' as A to A II, which is the versed sine of the angle 
A B^, 4s F being the diameter, 

AT. 
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Mr. La)>lace 8 second method of consideniiff the cfrectsI-®p|ac<^>* sP' 

I. -1. • 1 1 1 ... J cond method 

^ol capillary action, tlion;ifh not wnolly new, is luirenious and ingenimis, but 

satisfactory; hnt it reqnires the assistance of the same hypo- requires the 
. " ^ . 1 • 1 ' ?anu' hypoilic- 

tliesis resyjectinj^ repulsion, as is necessary to bis fir^t theory, sw of repulsion 

The attraction of a capillary tube A B (Fit;* 7) on the co¬ 
lumn C consists of two equal parts, one of which is de¬ 
rived from the action of the part D E F G on the upper 
portion of the fluid at C, the other from that ol‘ the end of 
the tube at III upon the portion below at K; and these 
two forces are opposed by the attraction of L Mf the pait of 
tlie fluid forming a continuation of the solid, w'hicli draws 
the column downwards in tlie same manner as each of the 
other forces draws it upwards ; so tliat the weight of the fluid 
elevated must be yiroportional to the excess of twice the den¬ 
sity of the solid above that of the fluid. Supposing the 
fluid to be elevated in' a very narrow space of a given 
breadth, the half of this breadth being the radius, the se¬ 
cant of the angle of contact will become equal to the radius 
of curvature of the suriaco, which is always inversely as the 
height of the elevated column; hence the cosine of the an¬ 
gle of contact will he directly as the lieiglit, that is, as the 
difference between the density of the fluid and twice that of 
the solid, the whole density of the fluid being represented 
by the radius; and this determination agrees precisely with 
the former. 

Mr. Lajilace has very justly observed, that where two Laplace’s ob- 

floatiiig bodies are surrounded by an elevation and a depres- 

1-1 i ■ 1 ■ 1 1 • 1 -11 1 unequal cleva- 

sion which are unequal in height, their repulsion will beeorne i„,i)s anti dc 

a maximum at a certain distance, and upon a still nearer Fissions ol a 
approach will be changed into an attraction. When the bodies . 

distance is very small, the lieight of the fluid elevated be-i'^=**- 
tween the bodies is the rneaii of thb heights to wiiich it 
would he raised between two similar portions of the respect¬ 
ive substances, and hence the magnitude of the force may 
be readily deterndned. Dr. Young seems to liave consider- ' 

ed only the case of an equal depression and elevation. Young 

As an illustration of the combined effects of the forces of Combined ef- 

cohesion and repulsion in the coustitution of natural bodies, ofeohe- 

. . . « , . , sHon and repul- 

I shall subjoin a short investigation of the magnitude of the sion Ri the con* 

attractive power which retains the particles in solids and s^iiutiunofna- 

fluids 
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tural bodies. 


Magnitude of 
ihe tijrce of at¬ 
traction. 


fluids in their situation, upon the simple, although perhaps 
inadequate supposition of a congeries of incompressible par¬ 
ticles in contact with each other, actuated by a cohesive 
force, which extends, without diminution of its intensity, to 
a certain small distance from each particle. 

In the series of single particles A 1? (Fig. 8) the particle 
A, being attracted by all the particles between A and C, 
the limit of the cohesive force, presses on the next particle 
D with the whole of this force, which may be represented 
by the line A E: but the pressure occasioned by the cohe¬ 
sion of the particle D is only proportional to the line D F, 
which is to A E as D C to A C, because the mutual ac¬ 
tion of D and A takes from the whole cohesive force a pait 
which is equivalent to the action of the particle next beyond 
C; hence D presses on G with a force represented by the 
sura of A E and D F; and in the same manner it may be 
shown, that the whole mutual pressure of the particles at or 
beyond C is expressed by the area of the triangle A E C ; 
and in general, that it may every where be represented by 
the ordinates of the parabolic curve A H, or of the mixtili- 
near figure A H I. The same may be inferred from consi¬ 
dering the whole force resisting the division of the series 
between any two of its particles. 

Suppose now that a single particle A (Fig. 9) is placed 
beyond the limit 11 C of an attractive body; it is required 
to determine the magnitude of the whole force with which 
it is attracted. The force of the particles situate upon’the 
arc B D, when reduced to the direc tion A D, is represented 
by the line D E, sinc e the number of particles in any small 
portion B F is as much greater than in E G, as A H is less 
than A B; and in the same manner the force of the particles 
in the line or narrow ring I K is represeiited by the line I L; 
hence the attraction of the whole segment B D H will be 
represented by the.' area D H E, I L being always equal to 
II K, and the curve il E being a hyperbola, which, when 
A c onjes into contact with li, becomes a right line. But 
when B C is conside>ed as lepresenting the surface of a so¬ 
lid, the measure of the attraction is the hyperbolic conoid, 
qr the cout dc^ribed by the revolution of the line H E on 
11 D ^ an axis ; and hence the attraction of the solid on a 
' " particle 
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particle at H is precisely half as great, as if all the parti¬ 
cles within the heroisphere of cohesion were situate io' tifee 
line H D. If we* take H M A B, and make the ordi¬ 
nate A N every where proportional to the content of the 
conoid corresponding to the distance A II, the curve M N 
will approach at M infinitely near to a pambola, and at O 
will become parallel to A H ; and the area A M N will ex¬ 
press the sum of the attractions of a series of particles ex¬ 
tending from M to A, aiid consequently the proportional 
attractive force of two solids situate at the dislfance A H* 

It is easy to show, by a fluxional calculation, that the area 
II M O is half of the rectangle M H 0,.and consequently, 
that the mutual action of the sulistances wheri in contact, is 
half as great, as if all the particles of the one body within 
reach of the cohesive force of the other, were sitiuite imme¬ 
diately at its surface. 

If one of the bodies be equal In thickness to the distance 
to which the cohesion extends, it will still be attracted by 
the whole force of the other: but if its thickness be less, 
and equal, for e:iample, to A II oidy, the attraction wiH be 
expressed by the area A H O N only, which is ultimately to 
the whole area H M O a« twice A H to M II. This is per- accounts 
haps the reason, why tiie superficial particles of liquids are the proaes* 
easily detached by the action of heat, in the process of slow rationT 
evaporation. 

I am, Sir, 

Your very obedient servant, 

QQJuli/, 1307. ALETES. 


On the Solubility of some of the Earths by meaf^ <f SugaK 
By* Mr. William Ramsay. 

SIR, Glasgowt July 14, I 8 O 7 . 

Should you think the following experiments, on the 
j^oliU>ility of some of the earths by means of sugar, worthy 

of 
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of Qotice, you arc at liberty to publish tlieiii in your valua* 
ble Journal. 

I am. Sill, 

Your most humble servant, 

M'lLLIAM RAMSAY. 

Wm. Nicholson, Esq. 

London, 


Quicklime 
gave a caustic- 
taste to solution 
of sugar. 


Sugar dissolved 
itt liiiif’water is 
different. 


Sugar dissolves 
lime. 


Solution of su¬ 
gar, 


at 50®, 


dissolves lime 
in 


BEING employed in makinfj experiments on sngpr, and 
bappening'*to put some quickliuie into a cold solution of 
it, I noticed, that it had acquired an uncommon caustic 
tasted 

• Uncertain whether sup^ar dissolved in common lime water 
might not have the same taste, 1 prepared a small quantity, 
and added sugar to it; hut the taste of tin* solution was 
veiy little different from that of sugar dissolved in water. 
On adding diluted sulphuric acid to the former, a copious 
precipitation of sulphate of lime took place, while the latter 
scarcely showed any traces of the presence of lime by the 
same agent. 

Hence I concluded, that sugar possesses the property of 
dissolving a e'ertain proportion of lime; and in order to as¬ 
certain its capacity in tins respect, the following experi¬ 
ments were made upon this earth, together with barites, 
strontites, magnesia, &c. 

One pound avoirdupois of common unrcftiied sugar was 
dissolved in rain water, and the solution liltered ; the speci¬ 
fic gravity at the temperature of 50 degrees of Fahrenheit’s 
thermometer was found to he 1040. This solution was used 
in all the following experiments as a standard, to which the 
earths were added at first at the temperature of 50 degrees. 

A portion of the saccharine solution was taken, quicklime 
was added to it in superahunJauce, repeatedly tillered, and 
fresh portions of the earth given to it, until the solution 
w’as evidently saturated; when the specific gravity was found 


fo'be 

. Solution of sugar...1020 

Tnereased sp. gvav. from lime in solution. 40 

lOGO 


Consequently 
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Consequently suj>^ar dissolved in water at the temperature of propmUtm 
50 degrees is capable of dissolving one half of its weiglit of 

Hme. • 

As most salts combine with greater facility, and in gene- Heat does not 
ral in larger fnoportion by the medium of heat, it was 
thought, that the action of the sugar on the lime might be povver. 
increased, and a greater quantity of it dissolved, at a higher 
temperature. Fresh quicklime was boiled in the solution of 
sugar. On filtering and cooling the liquid, it was found, 
that very little of the earth was dissolved. On the addition 
of dilute sulphuric acid, a slight cloudiness only appeared 
but by the addition of oxalic acid to another portion of the 
liquid, a precipitation of oxalate of lime took place, which 
was estimated at about twice the quantity of liihe that would 
have been precipitated from common limewater by the same 
agent. 

The solution of lime in sugar is of a beautiful while wine Chemical pT>»- 
oolour, and has the smell of fresh slacked quicklime. periies. 

It is precipitated from the solution, by the carbonic, citric, 
tartarous, sulphuric, and oxalic acids. And it is decomposed 
by double affinity, by caustic and carbonated potash and 
soda, the citrate, tartrite, and oxalate of potash, &c. 

Having asoertained the quantity of lime that is dissolved Su^ar in solti- 
in a given quantity of sugar, I next tried it as a solvent of 
strontites. Two ounces of this earth were taken, and the tites at 30% 
carbonic acid expelled by dilute nitric acid; the mixture 
W'as evaporated to dryness, and then put into a crucible in 
a red heat, until the nitric acid was decomposed. A portion 
of the solution of sugar was taken, and the earth added to 
it in the cold state; the specific gravity w-as increased to 
1050. This solution was boiled on a fresh pottion of earth, and an equal 
and the liquid immediately filtered; for some time it re- wMglitat2ii2% 
mained of a pure white wine colour, but as the liquid cooled, 
it gradually deposited a number of gray coloured crystals, 
which are soluble ui water, and Have the same taste as the 
saccharine solution of strontites. At the temperature of 50 
degrees, the specific gravity of tliis solution was as under. 

Solution of sugar...1040 

Increased sp. grav. from stroutites in solution • • * • 40 

1080 

Consequently 
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Chemical pro¬ 
perties. 




Sugar and ha- 
tjries. 


None dissolved 

OOiid, 


and but little 
hot. 


Consequently ao equal weight of strontiles with the sugar 
employed is capable of being dissolved at the temperature 
of 212 degrees; and of being retained ip solution by thw 
sugar at 50 degrees of Fahrenheit. On exposing the crys¬ 
tals, which had fallen down during,the cooling of the liquid 
to the air of the atmosphere, tliey attracted carbonic acid 
and effloresced. 

The solution of strontites in sugar is of a fine white wine 
colour, and like that of lime has a peculiar caustic smell. 
This earth is precipitated by caustic and carbonated potash 
and soda; also by the carbonic, citric, tartarous, sulphuric, 
and oxalic acids. And it is decomposed, by compound af¬ 
finity, by the carbonates of potash and soda; also by* the 
citrate, tartriffe, and oxalate of potash. 

Judging from the greater solubility of strontites when 
compared with lime in the saccharine solution, that this 
might proceed from its superior affinitj^ for this substance; 
it was thought, that a gi eater pnqwrlion of barytes would 
be dissolved than of cither of the former earths. Two 
ounces of the carhonatq of barytes were taken, and treated, 
in the same manner as has been narrated in the preparation 
of the strontian earth, by expelling the carbonic acid by 
dilute nitric acid, evaporating to dryness, and then igniting 
the mixture until the nitric acid was destroyed. The pre¬ 
pared earth was put into tlie saccharine solution in the cold 
state, and frequently agitated; the liquid assumed a dull 
greenish appearance, and the smell of carbonated hidrogen 
gas was sensibly felt., After 24 hours rest the solution had lost 
its green colour, and was of the same c(»lour as the original 
solution of sugar; and a black raatt<*r was found precipitated 
to the bottom of the glass jar. On trying the specific gra¬ 
vity of the solution it was not increased. The liquid was 
then taken and boiled on a fre ji portion of the barytic earth, 
then filtered; on being cooled to the temperature of 50 de¬ 
grees, the Specific gravity was ^ 


Solution of sugar 1040 

Barytes in solution . 6 


From** 
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From the result of this experiment being so very different 
From those preceding it on lime and strontites, I 8upx»08ed, 
that some diange bad taken place either in the sugar or ba¬ 
rytes ; the experiment wa84,herefore repeated several times, 
but always with the same^esult. The barytic earth, which 
was left on the tilteriug paper, was put into dilute nitric acid, 
and a violent disengagement of carbonic acid gas took place, 
altliough the whole of this gas was apparently expelled be¬ 
fore the earth was introduced into the saccharine solution. 
The same portion of earth -was treated in the same manner 
thrice, and on expelling the carbonic acid and introducing 
it into the saccharine liquor, the specilic gravity was not 
further iucreased; the liquid always assumed the greenish 
appearance before noticed, and when in this stath carbonated 
hidrogen gas was evidently disengaged, and a black floccu- 
lent matter always subsided before the li<^uid became trans¬ 
parent. 

From these appearances one would be almost ready to 
conclude, “ That barytes, by its superior affinity wdth the 
“ carbon of the sugar, is capable of decomposing it; that 
“ part of the carbon, in union with the barytes^ is prcicipi- 
“ tated along with the earth in its carbonated state; and 
** that the oxigen of the sugar, being set at liberty, unites 

with the hidrogen and another portion of the carbon, and 
** is disengaged in the state of carbonated hidrogen gas.” 
But as I cannot say, that the earth and the nitric acid were 
in a state of absolute purity, on this account 1 dare not trust 
entirely to this explanation, and only state what took place 
duritig the course of making these experiments. 

1 next tried the power of the solution of su^r on mag¬ 
nesia. One half ounce of this earth calcined was added to 
the saccharine solution in the cold state, withput the specific 
gravity being perceptibly increased ; the mixture was then 
boiled, when on filtering and coaling the liquid to 50 degrees, 
the specific gravity MSas 
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The solution of magnesia, like those oi‘ lime and slron* 
tites, was of a pure white wine colour, and had no sensible 
variation in smell or taste from the coiunjon solution of su¬ 
gar; farther than that the .sweet seemed much improved, 
and was softer and more agreea\^le on the palate, as if it 
Were entirely freed from the earthy taste, which unretiued 
sugar frequently has. On its remaining ut rest for some 
montlis in a bottle well corked, the magnesia appears to be 
entirely separated. 

Very little alumine is dissolved by a solution of sugar, 
when fresh precipitated earth is pre.sented to it either in the 
cold or hot state. Neither does it seem capable of holding 
it in solution, when sulphate of alumme is decomposed by 
saccharite of lime in the way of double decomposition: both 
the lime and alumine are precipitated together. But when 
fresh precipitated earth of alum is boiled for some time in 
the saccharine solution, it seems capable of attracting the 
colouring matter of the sugar, and the liquid, when the earth 
has precipitated, is in a purer .slate than before. Perhaps 
with certain modiheatious this agent might be of service in 
the refining of sugar. 

The union of sugar with the alkalis has been long known ; 
but this is rendered more strikingly evident, by carbonated 
potash or soda (for instance) decomposing the solutions of 
lime and strontites in sugar by double affinity. 

In making solutions of unrefined sugar for culinary pur¬ 
poses, a gray coloured substance is found frequently preci¬ 
pitated. It is probable, that this proceeds from a super¬ 
abundance of lime, which has been used in clarifying the 
juice of the sugar cane at the plantations abroad. Sugar 
with this imperfection is known among the refiners of this 
article by the name of teeak. And it is justly termed so, 
the precipitated matter being nothing but lime which has 
attracted carbonic acid from the sugar, (of which there is a 
grefrt probability) or from the air of^ the atmosphere. A 
bottle in which I had kept a solution of lime in sugar for at 
least fouf years closely corked, was entirely encnisted with 
a yellowish coloured matter, which on examination was 
found to jbe entinjjly carbonate of lime. 
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III. 

Tnqviries conreriiing the nssimilating Power in Vegetables ; by 
Mr. IJknhy Braconnot: read at the Academical Society 
of Sciences of Nancit November the 22</, 1806*. 


IIYTOLOGISTS for a long time imagined, that vege- Supposition 
tables were nomished by certain juices, which they extracted ex^rac^ted nu-* 
ready fo.ined from the earth. Van Helmont in great uiea- tiitious juires 
sure refuted this by his- celebrated experiment. In a box ref^ed\iy*Yan 
containing 100 lbs. of earth, and co\'ered with lead, he Helmont, • 
planted a willow, weighing 50 lbs. This h%watered with 
distilled water, and in five yearn it had acquired an addition 
to its weight of 1 iq lbs. 3 oz. w'ithout any perceptible dimi¬ 
nution of the earth. The experiments of Boyle with earth 
baked in an oven, and those of Duhamel and Bonnet with 
niossf, prove the same thing. 

Other natural philosophers have pursued the same in- Till et showed 
quiry: Tillet, in particular, made a number of experiments, ^Jone’tVbene- 
to ascertain whctlier water and air were the only substances ces.a.iry to their 
necessary for the growth of plants. He filled several pots 
with different earthy matters, some with old plaster, others 
with pure river sand, fragments of stone broken to powder, 

&c.; buried tlie*ra partly in the ground, to retain the moist¬ 
ure; and sowed wheat in them. The wheat produced very 
fine ears; and the grains, being sown, produced other fine 
plants. 

From the infant state of chemistry, at the time„however, None of these 
none of the plants produced by means of air and water alone analysed 
were analysed. This indeed has since been done; and it has 
been advanced, that plants growing in such a manner as to 
have been nourished by water alone, did not furnish as much coiuauied less 

* Abritigerl from thc^Aniiule^deChemie, Vol.LXI. p.l87.'Feb, 1807. 

■f Mr. Procopiits DeissiJ iff of Moscow, who has a very fine botanic Seedmost cUf- 

frarden, raises all sorts of plants by a peculiar method. He soWs the 

T.L . jLi . nate succeed 

seeds in moss, where they germinate, and then plants them m pots. In ^ jjioss. 

this way he loses very few seeds of those that grow with moat diffU ^ 

rulty, Hote o/ pTqf.Willmett. 


carbon 
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carbon as was contained in the seeds front which they sprdn;»; 
while those in monld were much more vigorous, in conse¬ 
quence of the carbon with which it furnished their roots, 
But these experiments were on tho small a scale to furnish 
satisfuctui^' results; and I have Ihereforfe attempted to inves¬ 
tigate the subject anew, in order to ascertain, how I'ar this 
opinion is well founded. 

As a preliminary step, I conceived it necessary to analyse 
vegetable mould in a state of perfect decomposition. I'or 
this purpose I selected perfectly pure, black, pi^lvcrulent 
mould, frbm among the hollow roots of a very old tree. 
Distilled water, in which it was boiled, remained colourless 
ufter filtration, and on being evaporated left no sign of any 
soluble matter. 

A hundred grammes [3| oz.] were reduced by dessication 
to 20, which shows it to be extremely retentive of water. 

These 20 gr., distilled at a red heat, gaye out 4 of ^‘ater, 
that powei'fully reddened Mifusion of litmus; and contained 
eropyreuiuatic acetous acid, partly saturated with ammonia; 
2 of an acrid oil, that congealed on cooling, and was of a 
dark brown colour; 89 cubic inches of oily hidrogen gas, 
burning with a blue dame; and 34 cubic inches of carbonic 
acid absorbed by lime. 

The coally residuum weighed 8*5 grammes, which were 
reduced by incineration to 2*4 gr. of light yellow ashes. 

Boiling distilled water digested on these ashes acquired no 
peculiar taste, did not turn airui> of violets green, and was 
barely rendered turbid by the addition of a few drops of 
oxalic acid, which seemed to indicate, that a few particles 
of lime had been set free by the calcination. The nitrates 
of barytes and of silver produced no change in it. On far¬ 
ther analysis these ashes afforded 1 f3 of a gr. of silex, *2 of 
oxide of iron containing a little oxide of manganese, *2$ of 
phpsTJhate of lime, *2 of lime, and some traces of magnesia., 

1 boiled.i6 gr. [92 grains], of the samf mould for an hour, 
in ft stmn^ solution of caustic potash, when it became glu- 
tinans, ani|l.swelled up. I then diluted it with water fil* 
tered, obtained a very deep brown liquor. This mixed 
li|ivi«ting waters gave on the addition of an acid 
ft precipitate, that weighed 1 gr. when dried. It was of ft 

very 
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verj' Wad? coluiir, au<J in littk: §hitflii-g scales. Searedy 
any vapour arpse IVom it wbexi tiwxww on bximmg,coals?, anti 
1 cotisider it as diavcoal well aatniN*^ witji hitdafngfin. Art 
tnay imitate tins suUstaoce, by by wba* nature' 

does by. time. ,If we deprii'C a veg'atablc tmbstanne of aU 
most all its oKigcni and a spidl ejuantity fof itsbidrogeui by 
exposing, it to a certain temperature, tbc result will be a hi* 
drogurelted charc<oal, partly solcble In iKitash, as I have 
found by evpexiexice. . 

That .part of the mtniH; whiich had resisted the action of rp-iduum 
potxish, weighed when dried 5,,gr. It hod^io .longlrstb'^ .phy* 
si cal cHanfjeters of mould ; wa^dn pieces that were tolerdbly 
h?4rd and brittle; and Itad a striking resmnbiance to piteoal, 
wliidh led me to produce* it iu larger <ju»rdity.^ In tliis wAy 
it b»d Atili Piu'h a resemblance to ©Oai, tb?t 1 could emu* 
pare, it to nothing xdse. , ■ ;V:,. 

From ihlitiTe^araiuation of mould it appiilttlfs, that it can- it affouls no 
apt supply, plants with atJiy soluble matterfpttheiiinutritioa, 
since boiipg‘^wat^^ba» .up action bn it. It would be super¬ 
fluous, that seeds sowed ip b vegetated with exU'apr- 

4inary vigour; but 1 must not oriib to mention the preseOiCe 
of a liu'gc quautjfty of potash iu tlm,plants, though 1 could 
not detect guy in tlie mould in which they grew*, by the most 
strict researches. 

.Th<^ observations appear to corroborate tlws opinion of Manuro there- 
Tilhat gud .Parmci'dier,* who consider manure us'dsefuFonly j^uie seems, w 
by retaining moisture, and keeping strong soils open for by retaining 
some time, so as to alWw the roots of plants to penetrate “ujoture. 
tlmm* J5ttt if water and air be the oifly sources of;tbe fot>d 
of plants, Any insoluble matter,. aitlBcieut in; quantity, arxd 
duly watered, must be adequate to the purpo.se of their 
^ggf#th. JFhis I eudeai'oured to atcartain by experimenta. 

’jEl«p. i. ■ ,Jbt a,b*^K4^1ed wit^ litharge 1 sowed :4€4f. Mustard seed 

seeds of white muamrti# weighing gr. These Fwater^ "O'^n iu u- 
freqwenuy and carefully wi^r.di«iilled wdter. The box was 
placed m a good, aspeeitf ipm d glass w'as bung over it.to 
keep out the dust. Tliei;^t^ts throve very well, and pro¬ 
duced perfect, pqds*. f all the smiual It^iares as 

well as the r^t that dtoppetl ofl!; and when the vegetatloQ 
wttsfht its height* pulled up the plants. Having well washe<l 
Voi. XVIU— Sept. isuy. C the 
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tilt rbotp, to remove any portions of oxide of kad, and wiped 
them dry, the whole weighed 2d4 gr. Atter thej were dried, 
the weight was asJ'^ gr, » « r 

T)i<* produce These yielded 12 gr. Of coal, wrlncb hy incineration were 
duaiybed. reduced to 4*2 gr. of asheB. These lo*4 by lixiviation 2‘2 
gr.; of which ‘59 gr. were ouiphate of potash, 'hy gr. pot¬ 
ash, The ituioluble residauju afforded **4 gr. of ailex; *45 
gr. of oxide of iron, alumitie, and phosphate of Uaa«?» the 
proportions of which were not determined; *57 gr- of ox¬ 
ide of iron ; and a very small portion of roagrie-'ia. 

M UPtarcl seed E«p. If, In a very large, deep* and perfomted.howl of 

of sulphur. sbme %vare, filled with well washed flowers of striphur, 25o 

seeils of white mustard were sown. The whote was covered 
with ft larjl^e bell glass, allowing free access to the air and 
light. The plants grew vigormisly, being freiiqsnefttN!'. wa¬ 
tered with <listiH€d water; as sulphur* having; litlle tkflinity 
with water, paflii* with it very easily* and drli^ on the sur¬ 
face. Ttiey produced flowers in tolerable abtindance^^ and 
The produce the 8f‘ed.s produced plants in common ground.- |||rhe weight 
an-i'ysej, fri'sh plants, with the fallen leaves, was and 

when dried 18*6 gr. ^libcir coal weighed 7*8 gr. and left 
1*55 gr. <d’ whitish ashe**, which aftbrded by lixiviatiou *6 gr. 
of carhonut e and sulphate of potash. Th« insoluble part was 
sirndas* to that of the former. 


Mi7stard <5^1 
sown in ainUl 
RFhur. 


Kxp'. JIT. A hundied heeds of white mustard were, sow n 
ill twenty pounds of very smud unglazed shot, on tbeitlth of 
,lidy. On the 2Eth of AiigUht they began to flower, and 
afforded small pods. All these plants were slender* and bad 
but few ftud small Teaves. When fresh they weighed JO gr. 
and aftey being dried >2*3. gr. they, wlded very little ; txml, 
but more than the w'eight of the seed. flTie weight of the 
shot appeared to oppose too ,greut ebbthcle't^ ,tb# 
rpotK, as most of them spread oref t^e' sux’fll'if, yi'-^ut 
being able to penetrate itf. ,'lhe UtUe affinity ol the lead for 
water W’fts another reasioih^^fvit^Tceble .grow of the. plants; 
andheaep I Imv** found,'’thgi^l^mte thrive less in oaethiJic 
imwderK* than in their oxide^;%“"-^- ■ cv-' 

' "Exp. ! V. On a 'fiat stbh%j|^^ment a bed wat fWrmcd, 
about a,yavtl fygh, of fme sarid, taken imraedi^|^^,ilrp!ii 
tht.-bed of the rivor, and well washed, jlw this sdwn 

seethi 



(T 

ijcetis!*e^f th« C’ou3ra<»o radish /s^t^hanus saJthntsJf which were 
frequfcutly watered with |»«irtcctly pair® jmin water, and the 
plants grew with as much vigour as they would have done in 
any groiiad. Thd greater part of the radishes were brought 
to table, ami were of a very delicate flavour, without any 
of the disagreettble eart% taste they h^v^e sooietiines. Some 
of them were left to seed; and most of those grew to the 
height of 2 fle«t or ,I=t was observed, that those at the 
top of the heap were roiich larger and stronger than tiiosc 
near the hottwrii *. h i 

,'/v 

Sijtty three of these plants when dr^ weigldM S 72 gr. 
Incinerated diey left 54r2 gr, of gray ashes. Tliese aifordeti 
by lixiviation 18'6 of very fine fwtasih. From this I am hi- 
elined to think, that the radish might be cultivated.with ad¬ 
vantage on wet sandy places by tl^ dot the pur- 

|JOs« of &brieating potash f. These being farther 

analysed. 


• i9 


The prcKluce 
anatyrmi. 


• A skijtfij^l^ardener iftforms rac, tlnCt af.jntrag-ii^ too wll! succeed very 

» 1 t !n nrhiL'r!vrt, irivtvv in Ainnrl. anA nria e-i.rl 


Welt In i»t®i;,nvef ia'hd, Wutoest also grow well m sand, and are satd to 
be betbe^mfeed. >' ■ ‘J ' , * - 

•f It appears, that potash abounds in all the plants of the class tetra- 
dyna’jwh, anil fliife ashes" of koine of the species were long i« a,*® for 
tniklhg sokp'and gl^ss, before the introductson of soda as an article of 
trade. According to Boiuare, the bnOias cakiie, sea roefcts:, W'a$ much 
employed for 4heke purpoeic9. • ■, ,, 

.. I here^dd ui observation, which appears to me,pretty general, 
and, 'Which 1 mvde in examining the acrid and b'tt*;r properties uf plants. 
One or other of these principles 1 have almost always found in con¬ 
junction with a large quantity of potash," which was frequently satiiraied 
with tihritfatid. Thus attibng'^ife'truciftrtms plants, wliich ite all jpure 
or le8«‘tt£rjd,.«the sisymbrium nastmrrium, common w»tefs.erejw, a’ffoided 
ijoea gre^t deal af^.alkftliiJe naatter aft«fr inciuemtion; and when fre^h I 
j^yiid^ iypiti^w.plf.ppush.^^ J ^^aye the niire melt on iaciue- 

jS^g cdS^|?s atii|juthlps; ^ntil Mr. bdaville found ibis salt in large 
'in, tii'fe plli'hti 'Mr 'Bo'uilldn-I, .agtangft found a 

large qa&i'ilify of po’iikli id'the *whes ^ the etigeron canadense, Canada 
ileabaise^ whibh is acrid* ill# acrimony of whu-h 

.44''Weii known, yield 40 perdS!|6M|'T!*^'“'‘*h*. Among ike bitter j^apts I 
ka,ye examined, 1 found in the furphory, 100 .p^rjts ol 

tko k*hep_ pf whicl) tlO.spJnble in water, according to 

Wie|ljS^^«n«l Riikett. The cenuury, marsh and Siberiah tre 

foil, 

, 4ffo 

' C2 satisnitd 


Asparagus and 
potatoes grow 
well in sand. 

Potash abounds 
in tetrad;^ na- 
Tnlc plants. 


Acrid and bit¬ 
ter p5int.s ge- 
ueially abound 
m potash, frcv 
quently com¬ 
bined with i.i 
trie acid. 


^liiffereut spcciek'Vif' the ^nas centaure#^ wlitoE a're.,very*bitter, 
^cs 1ft which pofttiidi al^und'i. Whether ift these plants it lx* 
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R esifliuim con¬ 
tain £‘d sulphur. 


Com pa reel with 
other plants, 
from tardea 
mould. 


Whence these 
substances 
found in plants 
Kouriahed only 
with water? 

Are they all 
formed ftuni 
osi^en and lo- 
tliogcu ? 


la it the same 
With uniLivals? 


analysed, wiere found to contain <»'7. of purcpotaRli;, 7*<i5 of 
sulp^hate of potash ? a stnall of -pliospliate of Unic ; 

and thp test was carbonic acid. 

The tesidanm left after U*iviatiio^ th^ ashes appeared to 
contain sulphu,r, as oii pouting iwtric acid over i* sulphuret¬ 
ted hidrogen was given out; but 1 could not find any phos¬ 
phoric acid in it. I did not examine it for .the earths, as 
^these might have been said to have been taken up from the 
sand. \ ^ 

Having,thus examined these plants, T thought it might 
not be amiss to compare their produce with that of soinr* 
others, which had grown in common garden mould. Of 
these dried 372 gr. afibrded but 34 ofashes* which it i?. true 
were very sahne, and yielded 16 gr. of sulme matter, con» 
aisting (vf carbonSte and sulphate of potash. 1 n the incinem- 
lion of tliese plants too I obs«'rved a very copious production 
of ammonia, op. pouring a little water on their a.shc» while 
still hot. * ‘ 

But whence come these earths, alkalis, acids, “tnetals, sul- 
p^gr, iihosphoru.'<, found in plants, that have had no ali¬ 
ment but pure water? Can vitality, in conjuTvetion w'ith 
light and heat, determine certain tiuantitis-^ of pxigeu and 
hidrogen to form by peculiar cai>dens8lions those substances 
which have been considered as simple.^ thi'- might )>ut u.s oii 
examining in a new ]>oint of vnew all tho-^e suhstanceH, that 
chemistiy has not yet been able to decompose, Hud llms per- 
hajra the conjectures, that have beyn advance! I by some, may 
be verified. 

We.mq^r eveir extettd these remarks to animiiii?;wti<uJ, sup-, 
ported by• the-well-known experiment of llondektiua, who 


' satOtated with nkrxc arid 1 have not ascertaiihsd v' Ii mutft observe, hosa- 
cver, that 1 have found tu> nitric acid in wormwood, par^jbf 
of which afford nearly 75 of saUne maftor, according to Wlegleb, Tnis 
The alkali quantity of alkali has ap^rdared'to me to be partly sSfliiratOd with, a 

partly haturat- pfecoUar ml-tter, which is a dej^ochon (if'thfi fresh plant, 

cd wiih a pe- and*may be-prebipifatud abHrn<!^tt^'%ylifitfate Of Ithid. 'Th"i» tnatter-dfis- 
cuii.ir matter; (i 0 |,Y<js; very well In alkalies neiiOaU;^^^H of their pnipertks r -it is the 
same that Mr. VauqueHn 'ha* of mnehona, , jPoss 

rt. J! ciach on in pla-'ts* and is ji tlin which iuctnclmha at^ wonn- 

'X ' wood cttW:iuternu%HJt and low fevers ? ;.y ,'j.- ■ 
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^1 


kept a fi.sh ia |Hire wattf, till it ,1ioo large for the vessel 

i'oTituluing it» anfl by other «siuiUmr experhaeots difthrorit 

animals. It would even seem, that fPod acts pp thse «tomaeli 

in a great ineaHure as mould does on tlw? roids of plants, o»iiu' ,ioxvMn.h 

merely iretainiag water la sindt astute of divMivth* ^ to fit it 

tor ahsorption and assimilation, tu- triul iiKi.; 

l'’ii‘oin what has Wen «aU! it appears, that foreign matters M tf •• - 
dissolved in water only chock the progress of vegetation J 
that th*‘ vital pixwcrs can windiincs surmount these obstacles,4tii{ouiiou, 
appropriating only the purewat cr, that held these iiiatters in 
' sohition. . V , . 

If c-voernneuts fimrsded mi long practiw were still neces- 

^ , 5 f ‘ lutjJf'TinfU^r 

sary to prove, that 1‘ne soil i'< so much the more proper lor 

veaetaiitui in proiio iioii us it is deprived of soluble foreign lo.u-x i. 

, . /• • * " I 1 * from Ui c'lri’rt 

matter, i would mcuiiou UiS pmctjce pt paring apd bunuug of j-om.''imd 

wastes, used ciueily in ihigland. Lauds thus tieat€*d remain bimnng; 

in heart » longtime; the parts where llie,Waps of surface 

mould were bunied are mort fertile: and'mamire even ap- 

^>ears to be ihjfirious, by causing the wheat to run chiefly to 

strawj w'iiii thill ears, and those of bud quality. 

This extruordituiry eflcct of torrefaction on the soil ap-* ^hich proba* 

pears to me attributiible to the <‘ombustion of tlmsc excre- 

mentitimis matters, ^^hich are ejected by roots of plants. oxvcf t- 

When the soil is impregnated with these matters, which are routs of 

eminently injurious to vegeUtiou, the perfect developcmcnt 

(d" plants is pjan eated. This excretion from the roots is evi- ’I'his PKnpnon 

dent from the burroiiiMlin^ earth, which becomes unctuous, 

and soinctiuief, of a darker colour. la several of the eupHor- 

bimns and olcoraceous plants it is very perc;eptible> and 

milky. It may be observed too» that roots, when they niulti- 

ply underwater, beepme covered with a glairy matter, which 

deserves to be cxaaJimed; and which no doubt the cortli 

vlpuld yi% absorbed,, had the toots remained buried in it. 

It is to the^ excretions from the roots peifhaps we must fre- “fprob .Wv 

' ,L,' , , j , ‘aS . , ' ■ !' . the cause wiiv 

quently ascrtln^ that kmflbrf^iinntipkthy hetweeo certain s<,n)e pi^mv^ 
plants, which are nwer Cphni^tlogethcr. Thus the thistle is in* 

l and scahious tp .flux» elecam-^ 


injurious to oats, eup 



^ne to carrots, 


tOjwheatH,«iS@c, 

It %huld certamly bC Wfong^ to ascribe the %tihty of lai^ Effects of p.ir- 

pared^d burned to the charcoal produced in this operation; mg 

^ mg Ciiinnoi be 
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owuig to eha*- Clmpt^il ,ha* sho<w 4 lfcharcoal|, 4 l 5 rto <Jr mixed 

with earths of littJe solaUrit^ti not |H»neti’ate tiw 
vessels of vegetahlesu ‘.' , ., ; 

Wants do not To add to the proofs; that vegetaldes have fio need of 
fromUie «»itL ^*'**’*^*®^ ci^rbon from the earthjT meutioii hijfti trees, 

loaded with fruit, that grow! <md tlmve ow rooks or old wails, 
totally destitute.of vegetable* motild ; and those vast fpreafts, 
the soil of T^htck is pure sand wt^xhilEtding>iW 


roots. 


Opinion thiit 
tlicj' derive it 
from the at* ' 
mospbete. 


I have pdw to examine the opiiiioo, that. regHaliles ahsorh 
their earhon from the small f|tiantTty*of carhome acid Con¬ 
tained In the aatmosphere. Semielbiw first khtrtninCed this 
decsomposition; and T. SatiSsme afterward eftdeavbured to 
prove, that this veiy mtall guantitj’* Would he sufficiehtr for 
hti the vegetables tlmt exist. “ But though t his pttdBopher 
was persuaded of the utility of carbonic acid ip'pi^tiatidn, 
he satisfied him^f, that plants Could gfbw id aB titflriUspfierte 
freed from it;'fed he asci^ibed this gtoWth to the c'arbouie 
acid produced by the plants themaelVeis, which thi^ decoijti- 
peruiTem pCfScd after having formed it*. To prove this he ^posed to 
the sun closed receivers, in wliich plants wCre grb«Hug,!aftd 
suspended quicklime to the uppCrpBrt bf thehi,. 
soon grew yellow, and at the expiration of fiVe dhys^j^ve tio 
signs of vegetation; whence he iirfcrrtxl, that thC aW>rpir‘on 
of carbonic acid by thd lime was the cause of their dc&th, 
and that the elalwration of thi/- acid was neCessf^ry to veget- 
Th<j plants k;i- atiort in the sun. But I 0.1111101 bc of bis opinion^ ' I h^ve 
"*»ou^y examined the experiment carefully, and mtiisfled myself, 
that the death of plants ifvm hot owing to the jirivation of 
carbonic &cid alone, but to fhelimc ?tself ip rapout. 


{i 


utie. 


Proofh fJiat 
lime K its some 
ineasur*^ voU 
tile. 


The folloWring Cxpciiftients convinced me of ittie volatiltty 
Mime. ;4., v* . .. 

1 ; Taper tinged by repeated Immerl&ort fii inftision of lit*. 
- uius, theft tcfldi^tted, and ^erVabd washed m water to r«i* 


move it^ excess of aci' 


* ift a stopped 


is *3|»vipu% h»t Ibf'wt 

a ' .1 .T._. ‘..i, . -.I* 


1^0 jjlaats 


tjupn witH^ mere of ,rts 

tJujtn. Tr, ’ ' » ' . . 
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into wMdi 1 fejiwl p«t with-^feat catyttioift som«* lime, that Was 
sklje^i'iUMl stuta^ly moistfin^ wai'eri It wa» not lOrig 
Jielbre the red colour of the paper' was cMrtgM to blue. 

T4iia ^iTeet vms 4ot nohnown to Fotircroy. ■ 

3., JhtpV'W^oit i piit iiritli aM'possible precaution a 
quantity of Uipe ami and by distilattoii I obtainOdi-E 

liquoy iippr^ptltetl with an intnlerslible sthell, of lime. This 
liquor,lefth disagieeahle impression on the jjalate# and 
manifestly alkalme properties. , .* 

Alcohol by its volqtllity cames up in vapour a pipch larger Still more ri«ses 
qUE^^Jtity experiment df iTroust. 

lu ordpt Jo obtain spirit f^ee^fron^ acetic acid, he dktiilled 
35lbs. of red.wine with a handful of quicklime. The pro¬ 
duct wa>,so much impregnated with the taste and, smell of 
the lijajo*!jhut .he was surprised. When rediftUled it Itad 
the -SEtne ta^®, predpitated piatallie solntioi^Sv UPd oxalic 
acid, andi,restored ,tlie blue of Utippa. , „ . . 

Litpe is notthq .prdy fixed alkali, that shbws a disposition Other fixed al¬ 
to rise at ^ret^ low, * 

, AdapluJion of potash, subjected to distillation, afFordedlJSpe Potash distil, 
a watey wi^d* st-strong lixivial smelL , This water redislillt^ led. 
i^|aji)tee!|ff|he gave with mtiptp of lead a 

wh||teJioi’4^leat^preciJ|rib^<‘i, which was complietely sei^uble in 
dl^rillj^ivyini^g’ar. » 

, But there are other substances beside alkalis, the volatility Other subsian- 
of ivbich is,so little apparent to the temperature of the at- 
mosphore, that it is discoverable only from its efiects on 
organized beings. r , 

Some Dutcli chemists set plants in water, by the side of Quicksilvei. 

which they placed, a small bottle of , meroury,\and covered 
the w.hoJe„witb i** wader. Op. the tlnrd day 
the plHntg| were epyeb^ with black spots, and on the fourth, 
the fifths^pr at lati^ the sixth, tbi^. were eniii-ely black. 

Tim -e^edts' were thp same. .Jested on pieces of 

cor|t on ajabie. ,CHher plantl. lM ^Jon^' time under jsimi- 
lar citcumstjaitoeis exrrept qf mercury. 

Smnebier and If ubert ^have shown, that the vapour Other vapours 
of dulphdt^m etheir fJomtahmg place, 

witbodr ahlermg the qhanti^bf the air. damphoF^ oil of 
turpeodhe, aasafetida, ohiegar, ammonia, bodies in a. state * 

of 



24 


t)fp VEGISTAShEH,' 


Carbonic acid 
not useful, 


of |intrefacttonf, &c., h’avetht* same Hence w«? may. 

infer, that all those 'matter^, which are i»jurioa» tn t*iiimals, 
seiiaibly affect te^^etahiCs tike'ieW, 

'We cannot tht*ref<n?e lay inncli stwssa on 54a«?6«;»e’#'estpe- 
rijtienfs to show'tlte titiJity of^carfebnia acid in 
paiiiicnlarly when #e recollect an ej^periraent »f Prfestley'ii, 
which proved, that an wM» ,|Kirt xif 

but iniurious carbonic acid -was sufficient to kill two of miaiit., though 

*"ro*VrU(m small quantity of acid Was in coiitaet with a ewr-- 

^ face of watejf* ..,, 

' Ifaving found by px|»enrnent< that seedf^ geWThinate 
well in oxides of lead, which are known to be greedy%f*car¬ 
bonic acid, 1 ccmccivCd, that these might contribute to ehi- 
cirlatc the qtit4«lioii respecting the iSlitity of caatbontcascid iil' 
vegetatioh,' In con«Wiqncnce I moistea^red with disfiilod Wa¬ 
ter sonie recently prcpareil oxide of leajri in tW Itrst stage of 
oxidation. Thisfroixtutc 1 intmduced speedily into a dint 
glass bolt.lc; and thOngh the dinagtqeafele ami: iiM it wove al¬ 
kaline sineli that arose from it, led ifte to donbt thei success 
of m'y experiment, f sowed some innstard seed in this>)»xidc, 
and corked the bottle tight, -' As 1 'foresaw, no geithitiktttipn 
^ took {dace: but wlial I was tW front eXi’rCCtihg* 'iitlid t# 


Sfxjds jrerml- 
ininatp in ox- 
i'W of Ic.k 1, 


but not if '■e 
cently i»ie. 
I>aire'}, 


The load partly great surprrsieypart of thiC Oxide of lead in the wtlei* 

reduced. dtreed by the seeds, each of which was enveloped by n: sllanhig 

coat of metallic lead, Tfcis appeared to m« to be pty- 

bably owing to a production of water by the union of the 

oxigen of the oxide with the large quantity of hidrogeo, that 

is condensed in. this oily seed, which after the redniifloh'Wfas 

more or less: carbonized. , i . 

If tiu’ox'idr the oxide of lead be left; exposed , to die air fqr aonsre 

have bicii ex- tiific siftfet itds made, and theft pat into p‘bottle with water 

air^ the” cods ifecd^ no rednctidn ,of‘the liietal wfl be effeeted, but 

s;row. germination will ti^ke pliCse. ' ■ ' '■ 

Ox'ido of lead These experimeht!# sh:^i^ efxtrfedifc with wliidh 

eaoiy rtHiuot-d ox,tdel of Icud ar^ fthd the'.obstacle that cht^ 

unlc-vs caiborne i ■’«■**' .1 ' .. < Z®"'..'>/' . f ■ ■ ■ , *' '■ 

acrti prevent it. Imposes to tans iv‘ ' . 

^ -'All' th#e first,attedipti diAfliS^bt'affiorA/jaift, ^ rsesalti 
availed tdysdf of 

Ss'ctU in' who/ift’ put 'Some*earth into at bottle|;-ooj^^'Tk 
h! corked'bot^ prOducesuch a quantity qf plaiiti, ka almo*t toltt 

ties, the 



NlfraiTfOW OF V3^GEfABl.BS. 




preiiRiicu of 
caibonic acid. 


thfe IkjIHc, witBout having. ba 4 i any fjcesh nir admitted to it. 

AcoottHagly 1 prorared six i4lg* flint glass bottks, most of 
which were sqaare: flUed th^tt in part xvith very fine white 
>sartd, I depriwirtjf-all calcareous earth by v-ashiug 

wltli 'weak' auirmtk acid f und moistened this with distilled 
water. remainder of 4iie bottle wasJiUed with atmos¬ 

pheric airfrcSedfrBm carboniicnoid* 

in these bottles having ^owed 4b0 seeds of white mpstard# 
t closed t;he'm<«^ery actwatelyi and placed them a few inches 
deep m a incest soil. Vegetation soon commenced, and con- They giexv, 
bidcm^e-vewltirc v^as prodnetid*. After six woSks growth 
ray p&ntir WW ‘liberate*r tVorn their prisons, washed with 
great care^ and dried: In this state they weighed 9 gram. 

{V 40 gri.}^ I fllliM a phial with them, which terminated iu a 
narroi^ ^tube, and exposed it gradually to-a strong heat. 

Thus* I* ohtaia«d 4 gVi, a deCk (74 grs,]‘cd* coot But as I , ^ . 

su^pwed this goal'might strll ttmtam a ht% satMl, 1 jncme- cj,rbou, 
rated it,- atid ftmud a gr. 3vdec. [51 grs,lof very alkaline 
aslies. C^afecjnently there ms gr. grs.] of pure 
carboit. ' ' ' - ■ 

small vessel I distilled 4b0 white mustard seeds, 
hidrogehated seed I obtained only 4 gr. 

F'^Coal, whhflh lost half, its weight by calcin- in larger qiun- 
alidni Hence it follows, that 4t>0 auisturd seeds ac^piired in 
closie vfesacils upwawk oCa gratume |,15| grs,] of pure carbon. 



l>Ci ,'iniipos<'4, that Uicso seeds did not germinate wUli as -riant? 
much Vigour, a<i if m the t>pen air. This however I, do not think must 
be ascribed to the want of oxigen; for by tttal of the air.'WiiKa stllphtjSfet b,it; not from 
birfnreaird after the expurithent, its proportion^ appeared totk nearJIjt tlje want of uxj- 
sairk/' Thk >$"agrt!«is|)Ie to tlie, «Xpt!fim4&tji of’Wasseofrabti-who Cpp^ 2'“'^- 
vitwjed bk^df, that plta«« dp wot .diminish,the quantity pf pxigtyi iu-a 
con^ned atmosphero-s 'aud 1 ant inplined.l)* thy^k, that oxigen .acts on 
as a which, k .indispwmbte, for Hpmbejg 

yqund „differ8ni.s0ed» germinate ^-th® Vacuum of sn airppmp, Tlw 
pUheipat caddie,'.that jurevents th^ V^pkte dcvclopoment hf plants ia 
close vessel*, appears r« me to their abundiwt perspiration, probably from 

‘Whkh lhtowVs»,dt'thees<irm«n'fl^ ftuids'^'that aw Vo fip^to iheir perspo^i, 
eyen^ 'the''<lp«il ait, as to;r0»deiC|i-)Certai’a apace anumg ,tibcih py 5 jghhO«r 5 't>un_ not U-iag 

imcffasaiy'to ith4t.pgoroayjttoytii’., V, . 


wnicn 
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Arguments 
from geology 
that the cat bon 
of plants dues 
not come from 
the atmos¬ 
phere. 


Charcoal pro- 
ducad from 
water, and 
tliercfbre con¬ 
tains hidtogeu. 


Proofs of this. 


Kt/TRlTICtN OF VROUXAUXES^ 

•which appearQd evidently to have been at. the ex» 

pease of water, and probably of - 
Creological hteta to© seetn to 6iiKi.be that iheOs-y, whieii aS'*. 
cribes the,cttrVoi,i tb«wi in >ve^etabiea tp the smaliv^^uant^y 
pf carbonic add coataiued in the atmpspbere; How inderd 
can so stnaU a portion ©f this add| aeartSely amonnting t© a 
ten tliousandtb fmvt of the air» ejtplalnthe fpTO»ati©»n>f those 
vast mines of pitcoal,. which still retains the marks of those 
organized substances wheuffc it owjdnated, and theor^hic 
origin of which is sufficiently announced by itSi«comp6isition 
of carbon, hidrogen, oxigeu, and azote Bnt withoutappeiab 
lug to these ancient productions of the vegaetahJa kihgdotn, 
buried in the earth in such,abundance* we n«ed only cast an 
eye on itSfturfMce, to satisfy ourselves that nature ipust have' 
taken other steps to produce carbon. * , ‘ , 

Oil the o h^rhatid, if, in the silent progress of regiatation, 
the elements of water concur, with the solar light to piodiiiee 
churcpal by inlimaW combiuatLonK unkiiowii as, eharcokl 
ought to contain hidrpgen likewise this is cooftmedby 
experience. ' > 

If charcoal strongly caldned be .urged in the fire wi'ith a 
substance that has an affinity for.bidrogen, the charcoal .,|s 
partly decomposed, uadi hidroguretted, produpts are obtainedl.' 


I.ight necfs- 
sary tu the f/ro- 
duclion of car. 
bun in plants. 


Apparently it 
combines with 
them. 


Eurhaps ana¬ 
logous w kb, ki- 
drwgen,*' 


' *- 

. .1 • I*’ • 

♦ To satHfy myself, that can' ap^iropriute t6 UiensikilvVs die ele¬ 
ments of water, so as to comstitute their' dificrent materials, only by their 
own org’Attic'action combined wuh that of light, I ca«^a''giv««i «|U5m' 
tity qf seed to grow in cunipict'e darkness, and tbe.,qoflU>^esi||empera- 
ture of the air. 'fhey shot out long white hiantents, at. the cxtr.'Siity of 
which were the tWo seminal leaves; but nothing more appeaiW.. 
desiedatioh iQiicse plants weighed leas tliati the se^s wlieot e/bey ^pronk'* 
whfc'h appe^©d"»d'be't»wS»g to tl»«fiV 

ingstate, instead of acqui'riog it, ■ ... ' ‘ ‘f' 

But the niode,of action pi light pa vegetables teirtalns yet to^be known# 
It appears however;, thavh epteds ihhi copibiifi^tioft withikhems- and tbft 
to this coatbtoation is owing the ya-' 

fiety rtff'hues admired in' ihetr Humb^klf h**» 

grem.plahtsigtowihg w deep,ah4 wic mtiies^, the yhlch 



»«rye^'ihltii|ke*e two ^uids, thadightest in'uattirtei' 'sw^i(®-'ld5e’»lrj|a© to prfiii-' ■ 
on some iUel4llc oxld'es and' salf^ •. ’' <•'. >» 

Mr. 



KUtRlTIO^ op' tE012'Ti.BtES. *i>f 

% 

BertWllet 30 gr. [463 gi’s.'] of ehatcbal bal- 

cined itt a forf*'© fire wUh 30 gT* *[30*) of emlphnr, and 
,by dktiHwtion ifi a porcelain ^retort olitainerl mbre than lOO 
ciibio eent^m. [.I^l'lmes} oflolphnretted Jitdrojgen gas; and 
itapfiramto me to be probable, tbat» if the experiment wr*i^ 
iVeipiently repeated with .the eame eharcoat, it might lie to-** 
tally decorafMiSed, a fact that it would be interesting to 
verify* • ' ' . , 

ff oXigen in the state of gas he preieirtod to tlie ehorcoa! 
instead of knlphpr, water is formed, as is prOrer^by thf . \~ 
perimetits of frivotsier on the combnstion of eharcf)iil,.>}fi 
a-eil aii by those of Mr. IlasscnfVatK: and arinlogmjs results 
are obtaimible with metallic oxides, aceording to the obser¬ 
vations, of Cruihshafth. ” , • 


It even appears from the nice investigatibhs of Messrs, 
Biot and Arfago on the refractive power of bodies* that the 
diamond, which has' hitherto been considered as pnre car- 
bon^mbst coiitmn a large quantitjr of hidrogen, which IiaA 
the greamst yofmetive power of any sutetanre yet observed 
in nature. 'jThese gentlemen intend to verify their coujcctnre 
by ^sperinients, ftoih which very intevestiag resnlti 

may hsi($ mtpccted. The exiaUintie bf hidrogeii in the dia- 
moiwl b«« b^i auoouimed from othey facts by Mr.Mlnterl. . 


Th"* dLiU'iruia 
t '(j c'UjUitto. 
inlIrU^.'SU 


From the chief faints t|iat ha«ve been here mentioned it 

fbllowst tjfiUCia' ■ vH" 

1 . Timt vegetables find in pure water every thing heCftsfeiry 
for'tlietil'‘td'awfmriiate* - - . 

* 2; That viegetable mould in a state of complete, decay 
cotifaiiis hotliui^ sol nbk;^ and oply supply pljapts with 
w^ater^ which it i;etmn« abuuda^htiy in a emtam stateof divi¬ 
sion adapted to tlimr nourishment. ' 

3. Th«fcTegetabl€s& ca»'ipmr tn ai&y substance, protided it 
have no actiim pu them# ahd B^jjcrfeetly insoluble m watii^T, 

'That thebr^hic 'the soj^f 

^bp^^iti plant’s 'sub8lauoes’'fej^baye been 
asi^'^rths, ^jdfcaUs', metals, 

and perhaps bm pit rs^'en, that probably will no loqgey'epnr 
rinue to Im the Iharimatwhiebicil^mieal analysis widMop* 

5 . Timt oxigeu, hidrogen^ and dre appear to be the only 
. ‘ ' ekmeu- 



OTHt VEGETA9LZ IHtlClLAGES. 


substance's, that serve to constjtu|:e the uni. 
verse. ' - : ' 

6. Lastly that battire, in its cbnrse, prndneea the 

most various effects by the slightest modifleationi in the 
means it emplojjiSi, ^ 


IV. 


On Vegetable 31ucilages'; Jottn Bostock, M, p. 
* LiverpmL , 


"V ege^aWenui- 
ciL’.ge a vague 
tei rn, 

I’he autlioj’s 
object. 


Solution <'f 
gum arable. 


FK^itniupr! 
■wuh d'li*'rt*nt 
reageiUs, 


Their effects. 


The term mucilage is era ployed, , in rather a man¬ 
ner, to desigrtjite a class of Vegetable productions, which, 
uH hough they agree in many of their properties, jtreiupther 
respects conaideTahly disssirailar. My object in, the follow^ 
ing course of experiments rvas to obtain a move accui*ate 
knowledge of their peculiar properties, and to dhicoripi' tests 
by which their presence may be detected, without hating le*. 
course to those methods of analysis, in which they arc re¬ 
solved into their component elements. - , , ,, 

Gum arable, when dissolved in water# exhiljits .ajl ,tbf. 
pTOj>erlies of a vegetable mucilage in the most* comp|olg 
form. 1 prepared a solution, in the proportion of tei| p*vrts 
of water to one of gum., and to portions of this tb^ ^Ipw- 
ing reagents were respectively addeilin genoTiaJ’Oae dmehig 
of the solution wag inixad with ton drops, of tlm reagent, ex¬ 
cept in the cage of akohol and tlje infu^inp pf g^^ .,wh«|u 
e<|ual parts were employed. 1. Acetate of lead, k. ^uper* 
acetate of la*df*» d. bitt;o-aiuriate of 4i«t, 4,.nitro-muriate of 
gold, 5. nitrate of mercury, b.mpy#ull^a^pf 7,.^ii|b 
cated putteh/8. alcohol, aii^d it. infoaipn pf ga|lj. In Ko. 
there wag a copious, dense, white j>redlpitate. No ef^gt 
was produced in‘Nog. 4, .■;>« 'IVo.; $ white prejSii- 

pitate apjpeared, which was; disgo|v«i hy bud: wfys 

rejprtiduclfd by theadditiou of j|ret^, aiifd ip, u few Jt 
assumed k light pin h colowf In b prapge colpurkl 
precijrttale was formed^ ul first in but W gk 


* Fori^s differei^ betreen'tUchc tw»'s!alts.«eg'3!i®<fiw^^ 

5£bThoiu*oii*«.Cl)etiaistry,'ilb ^ ^ 


houys 



\ ON VEGETA^BLE MUCILAGES^ . 

hours* the, w^ole became opahc.. .la Np. 7 an bnme4ia?« 

• opacity was produced, and after some time a precipitate fell 
down. 'There was an immedjiate precipitate in No. 8; but 
w No. 9 there was no edect produced, tf the oyj'sulphate 
of iron be added to a solution containins? ^ *1® weight of 

gum, the whole is imrardiately converted into a solid, trans¬ 
parent, orange coloured When the solution is so far 

diluted, as to contain only a thousandth of its weight of 
gum, alcohol no Ipngcr produces any visible effect; while a 
strong solution is immediately eonverted into jB white, and 
perfectly opake fluid- * 

A substance which, in its physical properties, bears a Cherry tree 
strong resemblance to gum ambic, ie the gum which exudes ' 

from the cherry tree; but I ibund th^ effec|;s of reagents reagents, 
upon it to be considerably difft'rent. When the acetate of 
lead i.«t added to a mucilage of cherry gum, there is no pre¬ 
cipitate thrown down, but there ap}.)ears a slight tendency 
to coagulation, and in the space pf 94 hours the gum ap¬ 
pears to be separated from itjraolrentm the ft,rm of fine fila¬ 
ments. The nitio-rtiuriate of tin converts the mucilage into 
a solid jelly of a light yellow colour; the oxysulphate of 
iron causes no prt’cijMtatioo or coagulation, but changes the 
colo«it’to a blackish brown; the nitro-muriate of gold causes 
an infiiJBediate opacity, and chaMjjes its colour to a light 
bi'6#ri;'''lnit there is no pffkdpitale thrown clown; the super- 
acetate of lead and lire nitmte of tnercai^ produce no efl'ect* 

When alcohol is added to a strong solution of ^eherry gum, Part of its so- 

a uumbi^bf fllaments are formed, but the greatest of 

the tiaucnl^age Keenrs to iQCor|>ovale with the alcohol without h*i.^ 

uUdergoittg any alteratioh ; the solid gum is not, however, 

iri the slightest degree soluble in bothng alcohol. The in- 

J’Usion of galls ptoduces no effect upon the mucilage of 

cherry gUm. Tlih cherry gum, when flttit dtssolyed in water, .separates from 

f^hens a uniftMneni-and transparent solution, but after being waterby stand- 

kept for sofoe-dkys iu a wsrrm thmOspl'iere, it gradually oxr 

hlbits a tendency to*ttepapation» js' dumber of dark ftlms are 

formed In it, which rise to the suriacc, and the whole be- 

'cbmek slightly tufbid 

• ThS resalt of my eKpariments oo clierry g.ttm w>Il be fonn^jtOtdifFet 
very corisjderabiy from tl»ost<f of Dr. Thomson. V, 48. , ’ 

I’rsgacanth 



so 
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Tragdcaotli* Ti'iUjEjacanth i^, iit njjiiiy of phjVical pTojx?rtif*f, coriiii-e 
dmbJy diffis^rfni from pf<Jm ainhic, and b^tbitndOs xvitlt 
tbo ohemioal appear to be no less cibsitnllar. W^a- 

t(T cli*f«olves thi^ *ubsto.rtce witln sio mucb" d»(lSbiiky» that it 
has been, said to'-be absolutely ihsobiblet. When tragw- 
canth is dij^estecl in water, it absorbs a latjafo quantity of the 
fluid, is greatly mbreased id bulk, but erew afler being 
kept for some time at the boiling temperature, no-proper 
warn ‘^rifteo- solution seems to be produeed. If, however, Ibe tr»ga^^*db 
fd by ijoitiuj,' softened state-be strbnglv tabbed in a ttiortsar with an 

be-hs^oivi'd by additional quantity of fluid, a real-combination appears to 
triiiiiaugn. be effected; a mucilage is formed, which possesses a homo ¬ 
geneous consi«'teuce*''aod'ret attiis the same state for several 
weeks, without manifesiing any torwlency to «ubsWeu<je. A 
1 part to ’ mucilage of this kind was made with } paji; of tragacapth 

cqna! to 10 of ^ ”, „ . . ^ 

ginn auibic. 1® jmrtfi 01 'Water j' ft was or about the sante conaHmeoce 

with that coin posed of i paitof gum ortdric to do pPittfe‘ oi' 

water. To this muoilafp? the stone p rragimt» ;W’€!reifadd«d 

Effects of rea-us in tbo forme? eKperitneptSi 4,n IN©. I >a copious)dense 

precipitate was wslmuilyprcduc^^ ndn -Nh, ■sj. there was a 

slight degree of coagulation, Phd a precqwtate, wbicb was- 

increased in the spacoof ,,'■24 tmurs. In Noi 3v.a,ffimooh^” 

lutb was instantly ibrmerb No effeefc was prodimed* 4o:ftNo, 

4> except the nmcikge was exiTetirelytdeusei wbe-ttkitjo^tonr 

was changed to a dusky gray, and Aifierward to 

purple; but witliout any preei^htation or coagulatiou*"vin 

the same manner the oxysulphate of irou produced uOvef- 

fect, except the mucilage wa« of a v€^’ strOfi|^;||^j^isterjce, 

when its colour was changed to a deep browd^ was 

no preci,pirt«te or coagulmtt' Tim mtssate 

,dow« a sbght prmpilrtte of unpeddish '^ui0i- 

usb produced no cftect, ejtcept a vcryi sfmpg. solutiap was 

empiegred, .whcja 4ber© was,* degtee dt' opacity'* ppjcjpced; 

blit the same ‘.was,A)baervable'yiippUj4he ,ft<ld4t.io.u„«C- cfiwtic 


gents oh the 
sniutiuii. 


^ potasbv, 1■ 




' - itr»gac;iutl*« r beea*>^'>; ,'ntbe, .mi^iluge 

A ert-at^r per- was.pfe|)aredrUi‘yda*lb<gp'ad«|itioi» o^’ uuhmeor- 

S au'd ’lot'ill ' ‘P»’«pdueed uu g|»pea|^#:pf,-|jireeipit*i^^ 


D uirr-uV frb.pVhsaTOry^'-p, Chembfry,'V. '46. 


In 
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lo tBis riiae, bowwveir, I conceive tlwt a proper precipitate <5f>i^rate wisTi 
w?as forw«ji» beca^ase a efiwfcer degrt^ of oi>»city was |:«eroep- 
tible, the additiuu of aloobol to the mucilage, than 

•from an qnautity of water ,i and aftar remaining for 
^ome tiwie% the efj'ect was evidently increased} the solid mat¬ 
ter ^beiilg separated in a-ftocculent form. A turbidness was 
produced upoui adding the infusion of galls to the mucilage 
of tragacanth, but the sauic difficulty occurred in determin¬ 
ing whether there was any spofafic effect produced by the 
presence'of the tan. 1 did not find tragacanth to be preci¬ 
pitated by the sulphate of copper, as stated by,Pr. JDun- 

A well known vegetable mucilage is extracted, from lin- Mucilage of 

^ liuscca 

seed* Jdy adding a qUairtity of the seeds to, iO times their 
w,eighrof wafferi a fluid was procured of alwut the consist¬ 
ence of the abmneu ovi; when poured from pne vessel to 
ouotker it showedr the same tenacity with the, mucilage of 
. gum at»hi€, ,a»d it also resembled gum. hi being iiMicfiuitely- inrorporaies 
soluble in . water, and in immediately incorporating itself 'vatcrjikc 

with any additional quantity of fluid. Its ebemical propei*ties d^tFejs in 
are, however, conshlembly dilferent IVom those of gum. its (hemtcal 
,yip©#*the addition of thp acetate of lead a copious, dense 
'precipitate was immediately thrown down; with the saper-^ 
lead, and the uitno-muriatC of tin, there was a 
coii^l^able opacity; with the nitrate of mercury a alight 
^ precipitate only was formed; while iheaitro-muriate of gold, 
the oxy&ulphate of iron* and silicoted potash* produced no 
-efllEcb ';J^^eri equal parts of the muqilage and alcohol w'cre 
mixedjflhe fluid bocnmc'slightly turbid, a degree of coagu¬ 
lation vwaw prtaluc^d, uiul at length tlm solid matter was se- 
paiUftuddu a flocculent form. Linseed mucilagu is not pre- 
-erpitasted hy tmv, 

srtibsbmce, Which in ic« pliysicttf properdes, «nd in the Mucitag* «»f 
''tdanner in which it is-procured, hes»i» a strong analogy, to 
ithu'linseed 'Mucilage, is that deiwed from the^ seeds of fhe 
quince; A. quantity of these seada, boiljed Cor ii Cewrmi- 
isutcs in 4<l it mes their weight of W'ater* produced a fluid of 
’’' i^Utthe $ahie consistence with tlie linseed mucilage em-^ 

a E4, I>isp««satory, p. I8d. 

ployed 
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/ 


Coagulatetl by 
most of ihe re¬ 
agents. 


ployed in the last expes*!menta. When poured frofm one 
vessel to Another, it exhibited tiite, sa^ie de^ree'of If'naeity ; 
when recent it wtis perfeHly homogeneous, hut oftet 
kept for Boaoe time, it showed a ttaideiipy. to coagulation*. It 
was submitted to the same reugeuts as iu the former eAperi- 
meuts; and with all of them, except tlie silicated potash 
and the galls, the effect produced was a greater or less de¬ 
gree of coagulation. Vi'ith the acetate of lead the coagu¬ 
lation was fio considemble, that the solid matter was in¬ 
stantly precipitated iu the form of dense wliite flakes; the 
effect was» equally rapid with the nitro-muriute of tin, but 
the coagulum was not in quite so dense a state. With the 
auperacetate of lead, the nitro-muriatc of gold, the nitrate 
of mercurjq^and the oxysulphute of iron, the coagulation 
Cmgulable by iggg complete, althfuigb sufficiently apparent. As the 
quiure mucilage is coagulated hy the mere addition of an 
acid, it is probable, that the effect produced in these cffsm 
may clei>etid in some degree upon the ncid» which enper^i 
ihto tlie composition of these metallic suits; yet the action 
of the acetate of lead and the nitro-muriate of tin weix; so 
remarkable, as to indicate the operation of a specific afli- 
iiity. It may be farther observed, tbat a greater !,effeet.i,s 
produced by the acetate of lead, tlmn by the super-acC^te, 
although in thl.s latter fait there is a portion of un^ptnbiiuld 
acid. T'he effect of alcohol «pou the quince was 

exactly similar to that upon the linseed. 

The bulbous roots of many vegetables arc composed in a 
great measure <if mucilage, upon winch 1 propa^^^to.make 
my next experirneuts, and for tins purpose, i s^|^ed, the 
hyacinth. Some of the roots of the coramhu btde beU,*» 
were bruised irt an earthen mortar, and aftenv 4 rd rubb5Cd 
with four limes their weight of water. The wlmlc wtis coji- 
verted into a pulpy mass, which was strained thntmgh 
apd thfrn appeared bomogeneousj although opuke. In a 
few Wuts-a swbstance qf a farinaceous appearance,separutctl 
#0111 i^ and left the mucilage more **trausparent,, It nms 
now filtered through paper, and was in oppcarauce and con- 
sisteneevery similar tO'die-inucilage of Huseed; .althou||lt it 


ac.Ui.; 


but thi'. ^fi*s 
not aci-oiiiit 
f(ji' tiiC effects 


Hyacinth roots 


* Hfacimhul 1)011 soriplus of Whherlnf, sciHa nutans of Sfmjith, 

• diffeVed 
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differed from it in soon showin'y a tendency to putridity, Thi^ir mnei- 
when it exhaled a very nauseous odour. The reagents used piftVfrctlon.** 
iu the former experiments were employed in this case. The Tested with- 
act'tate of lead formed a dense precipitate, composed of ihe reagents, 
white films and flakes; the super-acetate of lead threw 
down a preeipitate in moderate quantity; the nitrate of mer¬ 
cury H precipitate of a light pink colour; the nitro-niuriate 
of tin a copious white precii)itate; the nitro-raiiriatc of gold 
a light brown precipitate.; the oxysulpliate of iron a brown 
precipitate; the infusion of galls also formed a precipitate; 
while the silicated potash produced no effect*. 

After having examined the properties of six species of Experiments 
mucilage, I next tiumed iny attention to some bodies, which rub&tonces*^'* 
although obviously difl'ereut from the nmcihtgeS, yet seem 
to have u close connectirrn with them in their origin and con¬ 
stitution. The first of these is starch. A quantity of it Starch, 
was boiled in water, until it had acquired that state of half 
solution, of which it is alone capable, and in this form it 
was subjected to the trsual trials. With the acetate of lead 
an immediate and very dense precipitate was thrown down, 
and so intimate a combination fonned between the lead and 


the starch, that the water was separated from them nearly in 
a limpid state, lly the nitro-rauriate of tin a very copious 
jweeipitate was also thrown down, although less dense than 
the former; but no efl'ect apjieared to be produced by any 
other of the reagents. It is not without considerable diffi- Effects of infu- 
dence, that 1 venture to dissent from the opinion of Ur. fo'w- 
Thotnson, on the subject of the action whir h takes place ter. 
betweert tan nod stareh. When equal quantities of the niu- 
cilage of starch and tlie infusion of ton are mixt^ together, 
a precipitate is produced, which slowly subsides ; it disap¬ 
pears by beating the fluid, and again becomes visible as it 
cools. This process is described as a characteristic ]>roperty 
of tan; bat I have observed the same appearance to ensue, 
if an equal quantity of water be added to the starch muci'- 
lage. It appears to dfepend merely upon the insolubility of 
starch in cold water. 

'I^e effects , produced by tlie reagents upon paste, made Flour paste. 


* These resalts differ from those of le Roux. Ann. Chim. 145 & seq. 
VoL, Shi’T. I 8 O 7 . 1> by 
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by boiling flour in water, were somewhat different from those 
upon starch. The acetate of lead and the nitro-muriate of 
tin produced, as in the former case, %’ery copious precipi-^ 
tates; the nitrate of mercury caused the flnld to assurtie a 
‘ pink colour, and the nitro-muriate of gold a dusky gray, hut 
without any precipitate; the super-^icptate of lead, the 
Th ff IS of of iron, the silicated potash, and the infusion of 

rfa<;('nts notea- bad no visible effect. It is necessary to observe, that 
t.ily observable*, in the experiments upon starch and paste, the substances 
them«elves being opake, it is difficult to ascertain the effect 
of reagenfs upon them, unless it be considerable and im¬ 
mediate. 


As starch and paste differ from each other principally in 
Gluten, conscquence«of a quantity of gluten which exists in the lat¬ 
ter, I thought it necessary to obtain this substance in a sepa¬ 
rate state, in order that its properties might be examined 
wdth more accuracy. I accordingly procured it in the usmil 
^ manner, and digesting a quantity of it for some days in 

solved.^ ' water, it exhibited marks of partial solution; The fluid-was 
then filtered, and appeared homogeneous, although somc- 
Effvet*; of tho what opake; in this state it was submitted to the reagents, 
rjagenu, Precipitates were thrown down by the acetate of lead, super- 
acetate of lead, and the nitro-rnuriate of tin. With the ni¬ 
trate of mercuiy a pn^eipifate was pro<luced in moderate 
quantity, which very quickly subsided, while the fluid as¬ 
sumed a beautiful pink hue. With the oxysulphate of iron, 
and the nitro-muriate of gold, precipitates were also thrown 
down, the latter of a light brown colour. No effect was pro¬ 
duced hy silicated potash; but a very copious precipitate 
ensued upon the addition of the infusion of galls. 


Vi'gptible jel- 

ly 

Eioni the 
gooseberry. 

Not freed from 
aeitl. 


T next wished to «.scertain the propertie.s of vegetable 
jelly, and for this purpose I procured a quantity of it from 
the pulp of the gooseberry, I could not, however, succeed 
in freeing it from the acid wlilch it contaiiis, and was, on 
this account, prevented from observing the operation of the 


mctuUjic salts and the silicated potash.* I found that a pre- 
cipltutjp was formed by adding the infusion of gall to it, * 

„ ' I next submitted a strong solution of sugar to the action 

of the/liflere^it reagrmts, but T found that no efle<-t was pro- 
duccKl in any of them, except the acetate of lead, which after 


some 
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tjoine tune became opake; but as this effect is y>n>cluced 
merely by atkling it to water, wlicn exposed to the atnios- 
pliere, I was inclined to suppose, that tlie effect was produced 
independently of the sti'^ar. 

These beiiic? all the substances to which I had an oppor- Gencfral con- 

. i. 1- • ^ r i • • du-jiciis. 

tunity of extendni" my ^fxperirnents, 1 must now inquire 
whether any general conclusions can be deduced from them. 
j\nd first, us to the value of the different reagents employed 
as tests. The acetate of lead is by far the most delicate apd ^cefafe of 
copious in its effects, but it can be of little value in discrimi- 
nating the different species from each other, becaftse it pro- not disci imirw. 
duces its operation almost equally on all of them. With “v"- 
respect to the super-acetate of lead, we may in the first Tlie superace- * 
place remark how materially it differs from, thetficetate, w ith ^ 

which, until lately, it w’as confounded. The acetate of lead 
was affected by all the substances to which it was applied, 
except sugar; while the super-acetate* produced no change 
ujion gum arable and starch, nor had it any specific effect 
upon quince mucilage; it was afl'ected only in a slight de¬ 
gree by tragacanth, while witli the linseed and hyacinth mu¬ 
cilage, and with gluten, tolerably copious precipitates were 
thrown down. The nitro-muriate of tin does not act upon muriate 
guru arable, but is more or less affected by every other kind of tm. 
of mucilage, particularly b} those of cherry gum, trugar. 
canth, and quince, and by starch of gluten. We have seen 
in how pf'cullur a manner the oxysulphate of iron acts upon Oxy<;uIphate 
gum arubic; it jnoduces a brown colour in a strong solution 
of tragacanth ; and it forms a precipitate rvith the hyacinth 
and the gluten; the quince is, as usual, coagulated; w'iiile 

no change is effected on the linseed or the starch. The 

. • , .. Nitromnnate 

mtro-muruite oi gold is precipitated by hyacinth mucilage of goM. 

and by gluten; the quince, as in other cases, is coagulated 

by it, but its most remarkable effect is upon the tragacanth, 

the colour of whicli It converts to a deep bluekish purple* 

The nitrate of inercnrv throws down a precipitate of a sin- „ 

* , Nitrate or met- 

gular nature from gtim arable, and tinges the fluid of a pink cury. 

colour; the same shade is produced in the tragacanth, the 

f Dr. Thomson Jtnist, no doubt, have eniploy’cd this salt, when he 
slates, that the acetate of lead does not precipitate gum. 

13 2 


lij’acintli 
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ash. 
Tan. 

Alcohol. 


Nitric acid. 


hyacinth mucilage, and in the floiir paste, and still more re¬ 
markably in the gluten; there is a slight precipitate in the 
linseed, and a coagulation in the f|nince, but no change 
flilicated pot- colour. Tlie silicated potash acts only upon gum arabic, and 
points out its prcncncc when it exists only in a very minute 
quantity. Tan docs not act upon any of the rntn ilages, ex¬ 
cept in a slight degree upon tragacanlh ; it is copiously pre¬ 
cipitated by gluten, and also by vegetable jelly. The efleots 
of alcohol have been fully stilted. Gum arabic it precipitates 
from tlic water in such a manner as to render the fluid com- 
pletely opake; whereas in the linseed, tjuince, arid traga- 
canth mucilages, the solid matter was separated in a fibrous 
form; with the hyacinth mucilage both the pulvenileiit and 
fibrous kinds of precipitate were produced ; wliile the elierry 
gum was only slightly nflected by it. Alcohol precipitated 
starch in the same manner that it did gum arabic. 

The action of the nitric acid on the different mucilages 
was so similar, as not to exhibit any phenomena, wliieh can 
assist us in distinguishing them from each other. Accord¬ 
ing to the circumstances of the process, either the saclactic 
acid, or a mixture of this acid and the oxalic was produced, 
attended with the usual disengagement of gas. It did not 
appear, tlmt any use ean be made of the sulphuric acid as a 
test of the diflerent mucilages; 1 put in practice the process 
mentioned by llennbstaeUi, for separating gum from rnuci-. 
lage, but in no instance did I perceive the l oagulatimi which 
he desorlbcs. The acid, in a concentrated state, slowly dis¬ 
solves the different mucilages, and forms with tliem a thick, 
black fluid. I did not observe any effect to be produced by 
tlie addition of the neutral salts, except that many of them 
coagulated the ipiince mucilage. The pure alkalis gene¬ 
rally rendered the mucilages oiore fluid, but the}”^ did not 
exhibit any specific or discriminating effect. 

llcfore we attempt to make any arrangements of the ve- 
thJ vijjicia- getabje mucilages, it is necessary to impure, whether the 
bit* iniiobg'j,. varieties are to be considered as all of them horno- 

• genedns, or whether at Icu.-it some of them ouglit not to be 
regarded as compounds of two or more of the primary muei- 
Snncf tlio.ra Although 1 arn not acquainted with any method, by 

conijjoujids. which the oonsiHucnt parts of the compounds can be sepa- 

rati?d 


Sulphuric 

liCUi. 


Neutral salts. 
Alkalis, 


Ari'inc''ruent 
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•Vftled from each otlier, y(‘f- I am inclinctl to believe, that tills 
is the case; ami we may conjecture, with some debtee of 
plausibility, that tlmse species are tlic most simple, that are 
acted upon by the fe\^est reagents, lutlie tirst place 1 con¬ 
sider t^uui arabic to be a hoinoyeueous substance; and we 

“ . . ■ . liOitio)LV neons, 

In«^y properly assign to it the s]iecific name oi'gum, to which anrl gum hy 
it is entitled hy long usage and general consent. Its preci- <>i cua- 
pitution by si Heated potash, and the orange coloured jelly 
which It forms with the oxysulphate of iron, are sufficient to c^^araciers. 
constitute its essential chaiactors; to which may 4>e added 
the milky precipitate which rs formed by the addition of 
alcohol to it, and the negative circumstance of its not being 
affected by the nitro-muriateof tin. I am dig^oaed to re¬ 
gard as pure vegetable mitciis the substance procured from 
Imseed. It is sufficiently characterized by the effect of the cus from Im- 
supeiacetate of lead aud tiie nitro-muriale of tin, and by 
the manner in which it is precipitated by aleoliol from its 
JKpieous solution ; these circumstances, as well as the nega¬ 
tive operation of the oxysulphate of iron and the silicated 
potash, serve to mark an obvious distinction between this 
substance and gum. A third vegetable principle, winch is 
jiossessed of peciilar physical properties, is starch. In its stardi. 
lelutions to the different chcinicul reagents it strongly re¬ 
sembles mucus, although it differs from it in the manner in 
which it is precipitated by alcohol. Gluten is a fourth sub- Gluten, 
stance, in every respect essentially different from any which 
we have hitherto examined. The most remarkable effect 
produced upon it, by any of the chemical reagtaits, is the 
change of colour induced by the nitrate of mercury, aud the 
copious precipitate by the additionjof tan. 

In endeavouring to form an arrangement of vegetable 
mucilages, and to assign definite characteis for the primary of sub- 

substances, which enter into the composition, we must con¬ 
sider to what degree of minuteness our subdivisions ought 
to be extended. I/, for instance, we meet with a body^ 
agreeing in every physical and chemical property wjth gui^j 
arabic, except that it is not precipitated by silicated potash, 
are we to regard this as a distinct vegetable principle, or sim¬ 
ply as a variety of guru i This latter opinion I sliould cer¬ 
tainly be inclined to adopt; for by iudednitely multiplying 
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Generic clia- 
rdictt'rsofguiii. 


Species and 
cliaracters. 


fJcneric irha- 
rat tt-rs ol' ijiu- 
lUS. 


Three species. 


Specific cha¬ 
racters. 

Thai of the 
hyac''Uli a 
compound. 


6ur prim'iplps, we shouUl defeat the very end of arvanj^ement. 

Hence, ill the formation of our essential characters, we must 

• 

endeavour to adopt the due medium between the extremes 
of minuteness and laxity. ■■ In each particular iiihtance we 
must be guided by those properties, which are the most dis- 
dinctly recognized, and the most readily ascertained, and 
wlueh exhibit the closest analo|jfy to each otherw Under this 
impreshion 1 shall not think it desirable, in the jiresent state 
of our knowledge, to proceed any farther in proposing an 
additionifl number of primary vegetable eompoiinds; but I 
shall ofier a few remarks upon the different mucilages, that 
have been made the .subject of experiment. 

Cium I cpn:^ld^r as a generic term, which may be defined 
a transparent, brittle, iii.sipid substance, indefinitely soluble 
in water, with which it forms a mucilage; the mucilage is 
precipitated by alcohol, in such a manner as to render the 
fluid perfectly opake; it is also precipitated by the acetate 
of lead in dense flakes. Under this genus we can, at pre¬ 
sent, rank only one species, viz. gum arahic, to which the 
following specific character may be applied. A gum, the 
mucilage of which may be precipitated by silicated potash; 
forms with the oxysuli>hate of iron a solid jelly, with the ni¬ 
trate of^ mercury a precipitate of a pink colour; and is not 
acted upon by the superacetate of lead, the iiitro-murlate of 
tin, or the nitro-muriate of gold. 

The second genus is mucus, a substance seldom found 
in a separate slate, but forming a frequent constituent of the 
seeds, roots, leaver, and other parts of vegetables. It is 
indefinitely soluble in water, and forms with it a mucilage; 
this is prticipitated by alcohol in u fibrous form, without ren- 
♦lering the fluid opake ; it is also precipitated by the acetate 
of lead, the super-ucetate of lead, and the nitro-muriate of 
tin. Under the genus of mucus we may enumerate three 
species, that -n linseed, of quinceseed, ajid of the hyacinth. 
To the first of these the genetic character strictly applies; 
awl to the second we may add the specific character of being 
coagulated by the addition of any acid, neutral, earthy, or 
Metallic salt. vThe hyacinth mucilage I have also classed as 
a tnueils, because its leading properties are such as point 
out its relation to the substances of this genus. In the state, 

however. 
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litwevor, in wliioh it is usually procurer!, it seems to be a 
^ compound of two or more of the vegetable ])rinciples. A 
tjuanlity of starch* Is obviously mixed with Itj and 1 ani in¬ 
clined to think, that it also contains gluten, a supjmsitiou 
which will account for all the phenomena it exhibits with 
tljc cbeinlcal reagents* 

There are two substances, the characters of which still Cheny gum. 
remain to be ascertained, cherry gum and tragacanth. From 
its physical properties we should be disposed to place cherry 
gum in the same class with gum arable ; but it Is so differ* 
eutly affected by the chemical reagents, as absolutely to pre¬ 
vent ns from considering it jn this point of view. Its,pro¬ 
perties are not more characteristic of mucus; ,nor does it af¬ 
ford any indications of being a compound substance, so that it 
may probably be necessary to consider it as a distinct veget¬ 
able princijde. The action of the Ucetate of lead and of al- nucrpUK-ipir 
cohol upon cherry gum would Indui'e us to suppose, that it 
bore an analogy to sugar, rather than to the gums or mu¬ 
cuses; but the effect of the nitro-murlate of tin is not fa¬ 
vourable to this supposition; nor is that of the nitric acid, 
which I found, by the usual process, converted it principally 
into the saclactic acid. IF we are to bestow' a new name 


upon it, \ve might denominate it cerasin. ^ Cerasin. 

I am equally unable to determine in what class traga- 
raiitli ought to be plilced. It has obviously no relation to Tragacanth. 
guni, either in its physical or chemical properties; and it 
differs very considerably from Xvhat has been laid down as 
the generic character of rniicus. Its properties are the most 
similar to those of starch and gluten; particularly to that 
form of starch, which is prepared by first forming it into a 
mucilage with hot water, and then evaporating it to dryness, 
xvhen it becomes transparent and brittle, but almost insoluble 
ill water. Tlie effect of the nitro-muriate of gold forms a 
mnaikable character of tragacanth mucilage; it seems to 
depend upon a partial reduction of the oxide, at the same 
time that it unites with the tragacanth. The effect was very 
fevident when the solid matter composed 1-50 part of the 
fluid, but if much more diluted, it was not perceptible; a 
slight degree of the same effect is produced when the nitro- 
muriate of gold is added to flour paste* 


I am 
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I am full) sensible, that I have by no nieaus executed the 
task, which ] proposed to imself, of characterizing and ar« 
ranging the vegetable nmciliiges ; but a particular circum¬ 
stance having, for the present, imt a stop to iny experiments^ 
I was induced to publisli this very imperfect atlenJ]it, in 
hopes, that the difficulties being pointed out, some move able 
hand may endeavour to remove them. 

Licerpoolt Aug. 12, 1807* 


V. 


Sulpluuoii*: 
waters contain 
hidrosiilphu- 
retof Jinie. 


The gasses be¬ 
ing expelled by 
boiling, this is 
shown by sul¬ 
phuric, nitric, 
or oxalic acid. 


Method of as¬ 
certaining the 
-quantity of sul¬ 
phuretted hi- 
drog?n and car¬ 
bonic acid gas 
in them. 


Observations on Sulphurous Mineral TValtrs; htj Mr. 

Westrumb*. 

X'yJL R. Westrumb has examined various sulphurous w'aters, 
and lately those of Eilsen in the county of Schaumbourg. 
One of the most interesting facts he has observed is, that 
all sulphurous waters contain more or less hidrosulphuret 
of lime< 

To detect this he boiled the mineral water, excluding the 
contact of utmospherie air, to expel the sulphuretted hidro- 
gen gas and carbonic acid. Into the water thus boiled he 
poured sulphuric acid, when more sulphuretted hidrogen 
gas was evolved, and sulphate of lime was thrown down: 
fuming nitric acid, which separated from it sulphur: and 
oxalic acid, which expelled sulphuretted hidrogen, and 
formed oxalate of lime. The water evarmrated in open ves¬ 
sels let fall sulphate oi‘ lime, and gave out sulphuretted hi¬ 
drogen gas. , ' 

To ai?cei tain the quantity of sulphuretted hidrogen gas and 
carbonic acid, IVIr. W estmmb proceeded as follows. He in¬ 
troduced the sulphurous water into a matrass, till it was fil¬ 
led to ^ certain point, which he marked ; fitted to it a curved 
tube, which terminated in a long cylinder; filled this cylin¬ 
der with limewater for the one experiment, and with acetate 
of lead with excess of acid for tlie other; luted the apparatus; 

* Originally puljlished in Gdilcn’s new Journal of Cbemistry, and 
abridged by Vogel, Annales de Chimie, vol Ixii, p. 18J, May, 1B07. 
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and boiled the water til I no more «‘as was expelled. When the 
liiaewater is used carbonate of lime is precipitated in the pio- 
portion of 30 i^rains to every 10 cubic inches of carbonic acid 
ga»; when the bolution of acetate, hidrosulphuret of lead is 
-tluown down in the proportion of 19 grains to 10 cubic 
inches of sulphuretted hidrogen gas. 

Another observation, not less remarkable, relates to sul- Sulphnrettcil 
phuretted nitrogen gas. nitrogen gj;. 

It is known that Dr. Ciimbernat, a Spanish chemist, as- 
serts, that the thermal waters of Aix-la-Chapelle c^intain snl- ^ 
plinretted nitrogen gas. Mr. Schaiib too says, that he has 
obtained it from the Riilphurous waters o(‘ Pvenndorf in ami Nenndurf. • 
Hesse. The following characters are ascribed to this gas. ^.ha.^acte^t. 

1. In smell it resembles sulphuretted Indrogen. 3. It is not 
decomposable by carbonic acid. 3. It is not inflammable. 

4. It will not maintain combustion. 5. It is not decom¬ 
posable by nitrous acid. O'. It is not decomposable by con- 
ceiitrated nitric acid, which separalcs liom it snl[)hur. 7. It 
decomposes metallic solutions, and forms sulplmrets. 8. Jt 
has a great aHinity for water, from whicli it is separable only 
by long boiling, 

But Mr. Westnunb has found, that snlphurclti'd hldrogt n Sulphurened 
gas, when washed with milk of lime, or }ia.sscil through lime 
diluted with water, acquires all the propeitics liere uieu- Dijcities im- 
tioued. Whether the sulphuretted hidrogen gat; be obtained 
from sulphurous waters, or prt'pared artihcally, tlie same 
phenomena take place. If the milk of inne be taken from 
it by an acid, sulphuretted hidrogen is tllsc-ngageJ, which is 
iullaminuble, and possesses the usual piopertii's. iSulphu- 
retted nitrogen gas therefore is a product of the operation. 

Mr. Westrumb however is in donlit, whether this new gas be whptliivd 
produced by the action of quicklime on suipliurelled hidui- I'fnlm i nr an 
gen, or whether 4;he sulphuretted hidrogen gas contain sul- 
phuretted nitrogen. 

A third observatiifn, not less interesting, is the presence C tl-on m -el 
of carbon and curburetted substances in sulphurous mine-| “ 

rul waters. 

Mr. Westrumb has discovered in them a new principle, a A And 
fttid resin of sulphur fstinkendes 'sdmefetharzj. 'lo ob- 
tain this, the sulphurous water must be eiaporated in ojj«f.‘n 
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SmelK’ like 
gallic. 


Soluble ill ain- 
moura. 

Forms hidro- 
sulphureus. 


Perhaps Itom 
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sulphur. 


Not fornifcd by 
the akohol. 


f 


vessels, and the residuum tlissolvetl in alcohol, winch taheft 
tip this re.siu and,the earthy muriates. By evaporating- tlie 
alcohol, this substance ap^icavs at tirsl as a yellowish fat, 
which jcradually assumes a brown colour, and becomes resin¬ 
ous. By repeated solutions in alcohol and evaporations it is 
decomposed into sulpliur and a blackish brown resin. It 
emits a jrarlic smell; whlob becomes very strong^, and similar 
to that of as.salctida. If vater be poured Into the alcoholic 
solution. Its solutioii acts as an acid. 

The resin is soluble in ammonia, and communicates to it 
a yellow colour. I’his liquid cotnports itself like that of 
Bcj^uin. With liniewa cr a b'clrosulphurct is formed. All 
these solutiwis act on metallic compourid.s in the same man¬ 
ner as sulphuretted hidrogen. 

As .sulphurous mineral waters arise from strata of pitcoal, 
perhaps the source of this bituminous principle may be 
traced to the coal itst'lf. 

Hound the baths of Bilsen, as round those of St. Ainand, 
a mud accumulates, which in time grows darker coloured, 
and ultimately black. From this are obtained, on analyzing 
it, fetid sulphurous resin, bidrosulphurct of lime, sulphur, 
lime, ulumine, magnesia, charcoal, and sand, with some fi¬ 
brous substances; and a little sulpburelted hidrogen gas, 
and carbonic acid gas. 

Whatever may be the origin of the bituminous principle 
in the sulphurous waters, Mr. Westrunib, assisted by Mr. 
Basse, has been able to produce charcoal and the fetid resin 
from pure sulphur. For this purpose he has dige.sted in al¬ 
cohol sulplmr precipitated frojii sulphuretted hidrogen by 
an acid. On distilling ofl‘ part of the alcohol, sulphur is se¬ 
parated in yellow crystals, or in a yellowish gray powder. 
The fetid resin Is then completely formed in the superna¬ 
tant iliiuor, and possesses all the properties mentioned 
Rtjove. 

Its formation rhav be ascribed to thVi concurrence of the 

wf 

alcohol i particularly as after its separation from the resi¬ 
duum left on evaporating sulphurouei water, the pungent 
Smell Is manifested on its being token up by alcohol. But 
several ohservatiQus lead Mr: Westrurnb to believe, that 
alcohol does not contribute to the formation of this sub¬ 
stance. 
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stance, but rather that it derives its origin from the sulphur 
itself. 

Messrs.WestruiVib and Basse intend to pursue the inquiry, The inquiry 
and promise to make known the results. 

sued. 


. VI. 

Report on a Memoir of Mr. Berthoi.let, Jhtn,, entitled: 
Inquiries concerning the reciprocal Action, of SulpMir and 
Charcoal; hy Messrs, Fourcroy, Deyeux, and Vau- 


JLn I79h prof, Larnpudins, of Frey berg, endeavouring to 
ascertain how much sulphur a martial pyrites mixed with 
charcoal would furnish when acted upon by fire, obtained a 
very volatile sulphurous liquid, which he suspected to he^a 
pomyjound of sulphur and hidrogen, and to which he after¬ 
ward gave the name of sulphuruloohoh 

Clement and D<-surmes, unacquainted wuth this fact, when 
afterward endeavouring to demonstrate, that there is no hi- 
drogeu in well burned chureoal, by passing sulphur in va¬ 
pour over very hot charcoal, obtaitn'd a product exactly si¬ 
milar to that of Lainpadius. Having remarked, that the 
charcoal in this operation was destroyed witliout evolving 
any gas; and that the liquid product, when burned, lel’t 
some slight black spots on the vessel that contained it; 
they thought, that this liquor was formed by the eoiub n uion 
of sulphur with charcoal, and consequently termed it carbu- 
retted sulyihur. 

This ditf'erenee of opinion respecting Its composition in¬ 
duced Mr. A. B. Berlhollet, to examine experimentally this 
question, with which many interesting points in chemistry 
are connected. ^ 

His apparatus, wljich does not dlfler much from that of 
Clement and Dcsormes, was eoiistructe<l in the following 
manner. A straight glass tube, about a yard long, was 
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sulphur alcf> 
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Evamino.d hy 
bcuhullei,jun. 
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Annales de Cheuiie, Vol, r,Xl, p. 1J7. Feb. 1807, 
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placet! in a reverberatory furnace, so that one end projectet! 
a little more than four inchtis bej^ond the wall of the fur¬ 
nace; and the other end, which sloped ‘jently upward, about 
cii»hteen inches. ^ The part within the furnace was coated 
w'ith a lute capable of Rustajuiiig a very stion;^- heat. To 
tile lower end was fitted an adopter, terminating in a small 
tubulated receiver,'from which a curved tube passed into 
water contained in a tw’o-neckcd bottle. Another tube 


witii two bendings conveyed the gas from this bottle into a 
pneumatiti apparatus. 


Charcfiitl in- Charcoal being included in that part of the tube that wa* 
cUulea in the |utcj grid Sulphur introduced into the empty part, its up- 

tube, wuh sul- ‘ 1 1 ,1 

I'hiir above it, w’asf, hermetically sealed; the tube was gradually 


and heat ap¬ 
plied. 

Products. 


heated to incaiideNcencc; and the sulphur as it molted flow¬ 
ed tiowu into the charcoal. When th'csc came into contact, 
bubbles of gas were extricated, that succeeded each other 


rajiklly, and were accompanied with white vapours, which. 


condensing in the adopter, passed into the receiver, and sunfc 


to the bottom of the water in the form of a white or some 


These liable ta 
vary. 


Circnmetaiices 
Thai artect 
them. 


The it'ceivers 


times 3 elIowibh oil. 

Mr. Berthollet however observes, that the results of tins 
operation vary according to u number of cirrumstunces,which 
he has carefully deseiibed; and the eliemivst not having it 
always in his power to render these circumstances perfectly 
similar, difl'eront products are frequently^ obtained. 

If for instance the extrication of gas and condensation of 
liquid slacken, the snlplmr must be lietitcd, that more may 
pass down; and If this <lo not accelerate the operation, the 
temperature of the charcoal must be increased. When the 
operator is desirous of producing much of the liquid, it is 
necessary to raise the temperature of tlie charcoal a little 
above a cherry rod, and to allow only n slight excess of sul¬ 
phur to pa.ss down. Too little of the sulphur produces 
only gusst'R, and a few drops of a liquid lighter than water, 
w'htch in the course of the procc.ss resumes the state of gas. 
On tlie contrary, if the sulphur be too abundant, nothing 
is formed but gasses, and solltl hidroguretted sulphur, which 
was mistaken Ibr^carburetted sulphur by’ Clement and L)e- 
sormes. It is always advantageous, to keep the vessels, in 

which 
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. wliich the liquid is to ht condensed, in a refrigerating 
mixture. 

• In conducting the operation with these precautions, tlie 
extrication of gas will not take place alter a certain time, 
unless both the temperature of the tube and the quantity 
of sul{)hur he angraeiited. 

The charcoal used hy Mr. Borthollct was always pre¬ 
viously heutetl for half an hour, to exjiel the water and gas¬ 
ses tHat yield to simple heat. When the operation was 
finished, he kept up the temperature of the tube* that the 
nature of the resjduutn might not be altered l)y tlie sulphur 
in contact.with it: and for the same reason he prevented all 
access of air to the apjuiratns, hy turning a cock adapted 
to the tuhulure of the botth;. 

On examining the profUicts of the operation, stopped at 
the end of the first stage, he found: 1. That Ihe water in 
the bottle, which was milky, bad the smell and all. the pro¬ 
perties of sulphuretted hldrogcn water. 2. That the gas 
itself had a similar smell, dissolved in water by agitation or 
long contact, and communicated to it all the characters of 
sulphuretted hidrogen. 3. Tliatthls gas burned with a bine 
dame, and diffusing a smell of sulphurous acid.^ 4. 'Fhat 
when mixed with oxigen gas it detonated Iniskly with the 
electric spark, sometimes without reiulering limcwat<*r tur- 
bitl, but more frequently producing a slight preeijiltate, aud 
depositing sulphur. 

From these characters everj" one must recognise in it sul¬ 
phuretted hiclrogon; though Mr. llerthollet found, that it 
WHS less, soluble in water than what is obtained l)y the ordi¬ 
nary means. Schcele, Klrwan, and others, however, have 
mentioned comhiuations of suli>hur and hidrogen, which 
were little, if at all, soluble in water. 

The liquid collected under the water in the receiver, and 
ill the bottle, had perfecth’ similar properties to those de¬ 
scribed by Faiiipad^us, aiid by Clement and Oesorraes : 
that is, it was as transparent as water; it emitted a sincU 
resembling that of sulphuretted hidrogen, but more lively 
and pungent; shaken in a phial with water, it adhered to 
the glass, and rendered it greasy like aii oil; and it burned 
rapidly, with a blue flame, and smell of sulphurous acid. 

lie 


to bs kept voiy 
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Ifc' characters. 


l^eft no char- He did not obtain any olmrcoal, however, as a resi<luum 
burned! ** of its combustion; the circumstance on which (’lenient and 
Desormes founded their Opinion : for it burned entirely away, 
or, if the combustion were stopped before it was completed, 
left nothing but sulphur. 

This liquid, beinjr very volatile, produces on tlie skin a 
sensation of great cold. It dissolves in the air, greatly in¬ 
creasing its volume; and then burns calmly with a blue 
jflame, and does not detonate by the electric spark. If wa¬ 
ter be admitted to the air thus expanded, the air returns to 
its original bulk, and the water acquires the properties of 

ulirliudrogen hidrQgen. This Mr. Bertholiet observes would 

of itself be sufficient to prove the existence of iiidrogen in 
the liquid. ' 

However transparent it was, he could never volatilise it 
entirely. Whether he left it exposed to the air, or assisted 
its evaporation by heat, he had alwa^'^s a residuum of sul¬ 
phur, which he could sublime completely, without perceiving 
any vestige of charcoal. 

The rfcsiduuin of this liquid affording Mr. Berthollct no 
charcoal, he examined the gasses It produced, to ascertain 
caiioiii,of chai- its existence. But neither its comimstlon with oxigen gas 
in vessels placed over water, nor the action of oxlgenized 
muriatic acid, nor that of alkalis, produced any indications 
of charcoal, or of carlionic acid. In the first case the pro¬ 
duct of its combustion did not render lirnewaler turbid; in 
the second nothing was found but sulphurie acid mixed 
with muriatic ; and in the third a comliinatioii was obtained, 
which comported itself like the hldrogmettcd sulphurcts. 

It is therefore From all these facts the autlior concludes, that the liquid 
phiiTand reciprocal action of incandescent cliarcoal 
hitlrogeu. and sulphur is formed of sul[»hur and hldrogen, as Larnpa- 
dius announced ; and, contrary to the assertion of Clement 
and Heswrmes, contains no charcoal. These facts at the 
slittie time show, that sulphur and hidrogen, like many other 
Thc-ie unite in suhstanCes, are capable of uniting iA various proportions, 
nuns'**circumstances; and tliat the predominating in¬ 
gredient. always communicates some of its properties to the 
compound. In Ihe present case for instance, if the sulphur 

be 


Nut entiiely 
voiatiie, sul¬ 
phur beiiiir 
left. 


Th'* gasses it 
produce iif- 
fuided no iiicl 
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be very abundant, the conn)ound takes the sohd form : if which alter 
' ^ ihe proportion of hidrojjen be increased, the attraction of its tho com-*** 
^pyrticles is diniiiiished, and it resolves itself into a liquid : if pound, 
a still greater quantity ofliidrogen be present, the couapound 
CKpatids, and I lie result is a gas. 

Mr. Berthollet has made a very interesting experiment, The liquid 
which greatly conhrms this. The liquid in question, dis- wa?er^at^”^low 
tilled with water at a temperature of 36° [113° F.] afforded heat gave a 
him a gas, that had the smell of sulphuretted hidrogen, bum- 
ed with a blue flame, detonated briskly with oxigen when 
fired, and combined readily with water, which it turned 
milky, com in uni eating to it the properties of sulphurous 
water. After this gas a transparent liquor came over, swim- a light liquid, 
jning on water, and which, as it evaporated <Sn ttte'contact of 
air, precipitated to the bottom, or disappeared entirely, leav¬ 
ing only some slight traces of sulphur on the water. At 45° 

[133°] the extrication of gas ceased, and a liquid lieavier than aheavy liquid, 
water succeeded. The colour and consistency of this liquid 
^ increased, as the distillation proceeded. 

On stopping the process when the teriqjeratuve had been a solid re¬ 
kept some time at 45° [133®], what remains in the retort 
becomes solid by cooling, and })rismutic crystals are distin¬ 
guished in the muss. If a suflTicient quantity of sulydnir be 
not melted down on the charcoal, liquids of diflerent <lcn- When thcsul- 

sities are likewise obtained : the heaviest condense in lljc j? „ 
, , . f ii-iit UqimU of 

receiver; the lighter do not condense, till they reach the dilkiont «*en- 

bottle, w'here they rise to the surface of the water; obtaiued. 

lastly others, carried off by the gasses, ieat;]i the pneumatic 

apjiaratus. 

It is evident, tlint the efficient cause of these different mo- These modifi- 
difications, depending on the respective qualities of the 
dements that combine, is the difference of temperature, tlmper&iuil. 
W'liich disengages first the most expansible liodies. Tliis is 
not peculiar to tlie l oinpound of sulphur and hidrogen ; and 
the eflect is the more olivious, the greater the diflereuce in 
the expansive force of the substances. 

The sulphur that flows iuto the adopter during the ope-The sulf>hnr 
ration contains a certain quantity of indvogeu, which gives by 

it a laminated texture, an inierior density, and in particular nnuaiin h<', ' 
a very decided smeli of sulpliuretted hidrogen, a small quaii- ‘I'oseib 

tity 
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blit no char 
cual. 

Some manga¬ 
nese and iron 


appearance, 
blit rombiiied 
vith sulphur. 


tity of which Mr. Bertliollet obtained from it by means of a 
gentle beat. 

But bv no method couhl* he discover in it charcoal <; 
though he imaglnetl he discerned some very slight traces of 
manganese and of iron, arising from the charcoal, or from 
*The same pro- ^1^6 S'dplmr itself. A fact hmg known, that confirms the 
duels when ^ conclusions of Mr, Bertliollet, is, that the same products 
siitphureirarc ^^5' obtained by decomposing hidroguretted sulphurets 
dt‘ci<ni|}osvd by means of acids, as by distilling sulphur over charcoal, 
‘‘ci s. namely, ^nlphuretti'd hidrogen in the state of gas, licjuid 
hidroguretted sulphur, and solid hidniguretted sulphur j 
and in all these substances thtre is no charcoal. 

Tlie charcoal On examining the charcoal remaining in the apparatus 
nut alter, d in after having'lieen long exposed to the bent, Mr. Bovthollet 
found no external appearance of alternlion. It retained sul- 
phur in actual combination, whi< h heat could not separate, 
hut wliich might be dissolved by an alkali, or burned by 
heating in contatd with air. The charcoal is then very light 
and friable, leaves fine black traces on paper, and burns 
with difficulty, (diarcoal therefore can combine with sul¬ 
phur; but this compound assumes neither the liquid nor 
the gaseous state. 

Charcoal con- All the facts adduced by Mr. B<;rtlioIlct clearly demon- 
uiiishidiogcn; stratc the presence of hidrogen in charcoal, from which it is 
inseparable by any heat we ha\e yet bt'eri able to produce, 
which sulphur If .sulphur take it from charcoal, it is by combining its che- 
mical action with tliat of heat: and peihaps this may be a 
menus of depriving chawoul entirely of hidrogen, and ob- 
' taiuing it in a state of imrity, so ns to describe its properties, 
which from this observation may be yet unknown to us. 

Mr. Bertholh'tduis remarked however, that, when all the 
phenomena already deserdu'd have taken place, if the tem¬ 
perature be strongly raised, and a great deal of -sulphur 
caused to pass, the extrication of gasses rer'omrnences, and 
the charcpal may be made to disappear entirely. On stop¬ 
ping the process before this arrives, pieces of charcoal exhi¬ 
biting evident marks of erosion will be found in the 'tube. 
The little,'liquid obtainerl in this second stage of th«* process 
is sd volatile, tha^ it soon reasftumcs the state of gas. The 
sulphur that flows into the adopter contains no more char¬ 
coal. 


The whole of 
the charcoal 
m.vy be mad-c 
to disappear j 
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. Coal, than what passed at the commencement, but it contains 
I liidroi*;en. An experiment made on a fframme [15| grs.] of 
Charcoal, prcviouslfi^hciited f^ir an hour in a forge lire, coii'^ 
tinned five or six 'hours, and produced four or five litres 
[or wine quarts] of gas. 

This gas resembled sulphuretted hidrogen in its smrfl, and a gaserus 
manner of burning, sohibility in v\:;ater, and the properties carbon'^'hid'r^' 
it communicated to water. 6ut water did not absorb it gen, and ^nil- 
conipletely ; aii l the product of its combustion rendered 
liincwuter coiK'iderably turbid. In this gas therefore, ana¬ 
logous probably to that which Clement and Desormes term¬ 
ed gaseous carburet of sulphur, the carbon subjected to ' 

the ex[>erime.iit is found. It is in fact a ^triple com¬ 
pound of carbon, hidrogen, and sulphur ; requires for its 
combustion nearly an equal bulk of oxigen gas; and at 
the moment of taking fire lias its volume increased at least 
tenfold. 

With respect to the doubts, that may arise respecting the 
natute of the precipitates formed in limewater in these expe¬ 
riments, Mr. Berthollet gives means of ascertaining, whether 
they be owing to sulphurous acid orcarhonic. 

Reflecting on the complete destruction of charcoal by the Someludiogea 
action of sulphur, and the nature of the products it furnishes, essential tu 
we are tempted to believe, thftt charcoal is inseparable from - 
a certain quantity of hidiogen ; and that, at a high tempe- 
future, the sulphur in contact with it occasions a new order of 
compounds, which assume the elastic stale. 

But on considering the quantity of gas obtained, and the The sulphur 
property sulphur has of retainiug hidrogen in the solid state, probably 
Mr. Berthollet suspected, that possibly the sulphur itself *^^*^***^^* 
furnished a certain quantity of the gas* To verify this in- Experiments* 
geuious suggestion^ he passed sulphur through a glass tube, to prove this, 
coated, and brought to a white heat; adapted to it a tube, 
for Collecting the gas ; and obtained some very slight indi« 
cations of sulphuretted bidrogep. 

On the other h^nd, on iorming metallic sulphorets in 
eaxthen retorts, after taking all possible precautions to re- imtlon of me* 
move every source of uncertainty, he obtained sufficient sal- 
phuretted hidrogen gas to precipitate the solution of lead, ' * 

and to be set on lire. In these experiments he employed 
VoL, XVlll.— Sept. I 8 O 7 , E iron 
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iron prepared expressly for the purpose, copper, and mer¬ 
cury. The last metal afforded him the most. 

On this Occasion too he repeated an exrreriment of Priest-* 
ley’s, who produced sulphuretted hidrogen gas, by passing 
the vapour of water over melted sulphur: and he found, 
thsifc the water was not decomposed, for he could discover no 
trace of sulphuric acid ; it only served therefore, to disengage 
the sulphuretted hidrogen. Many other facts in confirma¬ 
tion of these experiments might be adduced if necessary. 

FroKi tfie experiments of Mr. Berthollet we may conclude: 

1. That charcoal contains hidrogen, which the most in¬ 
tense heat we can produce will not completely expel. 

2. That sulphur at a red heat acts upon hidrogen, and 
forms compounds in very different proportions, on which 
their properties depend. 

3. That charcoal deprived of Ijidrogen, or-at least nearly 
so, forms with sulphur a solid compound, into which the 
sulphur enters in a small proportion. 

4 . That at a high temperature sulphur, carbon, and hi¬ 
drogen unite into a compound, which assumes the state of 
gas. 

5. And lastly, that sulphur contains hidrogen. 


While Mr. A. B. Berthollet was examining the nature of 
this compound, Mr. Tlobi<pict, apothecary to the liospital 
of Val-dfc-grace, was likewise making experiments on it, 
at the suggestion of Mr. Vauquelin, to wlmm Mr. Bcrthol- 
let’s intentions were unknown. These led to similar coii- 
clusions ; but were discontinued, as soon as Mr. Vauquelin 
was acquainted with the labours of Mr. Berthollet. Mr. 
Vauquelin had likewise given a tolerable quantity of the 
liquid Biot, that he might ascertain, if possible, from 

its refractive power, the proportion oft hidrogen it contains, 
Wemay add, f^iat Mr. Biot had already inferred the presence 
of hidrogen inaulphur, during the course of his experiments 
ourefiraction. 


VII. 
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vn. 

Account of the MeTklhirgtc Treatment o f Pyritous Copper at 
the Mines of Chessy and Sainbel, in the Department of the 
5^ iV/r. Gueniveau*. 


niS paper contains several results of the analysis of the Products of the* 

lnotalhir;^c products of the works at Chessy, which app^®** 

calculated to serve as bases for the theory of smelting copper theory of smel- 

pvrites, and pavtlcnlaily to show the effect of quartz added Py" 

1 -1. ‘ . rni /• > • ^ • ritu!., and the 

to the ore in tins operation. Tlie fifth jiart is employed in cflectofiiuartzj' 

rlescribin^ those clicinical operations, that aiTorJed new re¬ 
sults ; and the remainder in deriving from those results the 
most remarkable consequences, and pointinjj out their ap* 
pi'cation. 


Tlic chemical expenmenta were made iu part at the la- in concert with 
boratory of the School of Mining of Mout Blanc, under the aJid^oescotlls 
inspection of Mr. f Jassenfratz, and partly at the laboratory 
of the Council of Mines, under Mr. Descotils. 


The uictalliirglc products subjected to analj’^sis were sco- They were the 
rlu! from the pyritous copper, taken from the basin of the y/qfg 

fore hearth during the operation. Of these there are two 
sorts, one formed during the fusion of the roasted ore, the ciiaractcrs of 
other during that of the roasted inatts. The first sort is of a the 1st, 
tolerably brilliant metallic gray colour; exhibits laminae, 
indicating a crystallization ; and niay easily be confounded , 

with certain ores of oxidnlous iron. The second has no me- of fbe 2d, 
tallic lustre, is of a brown colour, and of a fibrous fracture. 

The characters comm on to both are, they are tolerably com- common to 
pact, without any vitreous appearance, and almost without 
blebs ; attractable by the magnet; melt before the blow¬ 
pipe without addition, sometimes emitting a slight smell of 
sulphur, and with borax exhibiting the same characters as 
iron ores; yielding iron when aisa} ed in the dry way, and 
sometimes traces of copper ; and forming a Jelly with acids 
with great facility. ^ ' 

The following is a general description of the mode in General modo 
which they were analysed. After they were powdered, they 


* AWidged fVom the Journal dies Mines, Oct. 180G, Vol. xx, p. 24i. 

E 2 . were 
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were treated with concentrated muriatic acid, mixed with. 
a little nitric arid* With this they formed a tolerably te¬ 
nacious jelly, which was diluted by add^g water, and boil- 
it. The insoluble part, become very white, was sepa¬ 
rated, dried, weighed, and then heated red hot, to expel the 
sulphur. The residuum had all the characters of silex. 
The muriatic solution contained no sulphuric acid. To 
this ammonia vras added in excess, which gave indications 
of copper and dissolved the zinc. Tiie precipitated oxide of 
iron was treated while wet with a solution of caustic potash, 
to separate the alumine. Into the ammoniacal liquor oxa¬ 
late of ammonia was poured, to separate the lime: after 
which an excess of sulphuric acid was added, in order to pre¬ 
cipitate the copper by a slip of iron. By a large quantity 
of ammonia the zinc was separated from the iron intro¬ 
duced ; and the proportion of this metal was determined 
by converting it into a prussiate. 

The first precipitate of oxide of iron was examined anew, 
in the hope of finding in it portions of copper and of lime, 
which might have escaped the first operations. The sul¬ 
phur, copper, and zinc, were examined by separate experi¬ 
ments. 


Component From 100 parts of the scoriee of the roasted ore were ob- 
scorL^N^l. silex a I, red oxide of iron 7o, metallic zinc 2. Be¬ 

side which there were some indications of copper and sul¬ 
phur, and an atom of lime^ 

No. 3. From 100 parts of the scoriae of the roasted matt wertt 

obtained silex 23, red oxide of iron 1)0, lime 3, sulphur 3 ; 
beside a trace of copper and of zinc. 

Assay gave 60 The assay in the dry way, with Guyton’s flux, gave 50 
of iron. p^,. iyon. 

The iron The iron in these scoriae is very little oxided, for the weigflit 

©x^ed^ of all the products of the analyws exceeds that of the sub- 
stancf employed, and ammonia precipitates the muriatic 
solutions of a green colour^. It is ol^servable too, that the 
second kind of scoriae contained much mpre iron thantheflnrt. 

Some 


of the *The stat,| of the if^n in this comhination appears to me very doobt- 
iron doubtful, ful; fdr, if: we consider it as black oxide, that is with. 37 per cent of 
oxigen, it is’not easy to explain the efFervesceuce, that the powdered 

scorie 
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Some time afterward Mr. Gneniveau examined a sped- Another spe- 
men of scoriae of the first kind, obtained in like manner from 
the fusion of the orej^whicb was in the collection of the Coun- manganesfe 
cU of Mines. His principal objects were to ascertain whe- 
tlier it contained manganese, and whether the insoluble n* 
siduum* had a mixture of sulphate of barytes : but as the 
component parts of this spedmen differed from those of the 
former, he gives the following account of his analysis. 

He treated 5 gram. [ 77 grs.] of the scori®, thoroughly pul- Analysis, 
verised, with ten of caustic potash, in a silver crucillie. The 
fusion was complete ; and on its being suffered to grow 
cold, and a large quantity of water being added, no 
green colour appeared, which evinced, that n|;^ manganese N®‘manganese, 
^vas present. 

Another portion he treated with concentrated muriatic EKamined for 
acid mixed with a little nitric, to detect the alkalis. Having 
separated the insoluble residuum, he treated the solution with 
ammonia, which separated a part of the earths and metals. 

The copper and zinc dissolved were then precipitated by 
sulphuretted hidrogen ; the excess of this gas was expelled 
by ebullition; the lime was thrown down by oxalate of am¬ 
monia ; and the liquor was evaporated to drjmess. The am- 
moniacal salts were then driven off by bringing the residuum 
to a red heat in a platina crucible, and a pretty considerable 
quantity of fixed salts remained. Having dissolved these in 
a very small quantity of water, he added to the solution mu¬ 
riate of platina, which occasioned no precipitate; and en¬ 
deavoured, but in vain, to obtain er3’^8tals by cautious eva¬ 
poration and cooling; which convinced him, that neither Neither potash 
potash nor soda was present. 

By various trials he found, that the fixed residuum con- Barytes and 
sisted of the niuriates of barytes and magnesia. magnesia. 

Lead too was an object of his particular research ; but he lead.* 
^Quld pot discoyer an atom* 

• 

soorlw make vUh sulphuric acid a little concentrated, and with dilute 
muriatic acid } an efierves,ceiice owing to the decompoRition of water, 
since the gas has the smell of hidrogen set iree by iron. ' The same phe- 
noRieiioti has been observed in. scoriae from sparry iron ores, which were 
not attractable by the magnet, and contained a great deal of manganese, 
and but little iron. 


From 
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From these data Mr, Gueniveaii undertook a complete 
analysis of this specimen of the scoriae of Chessy. 

Its e.x.ternal characters were the same a^those of the scoriae 
No. 1. Its specltie f^ravliy was 3'Gl. Assayed with borax 
it pave 23 per cent of iron, without any signs of copper. 

Five gramines, v/eil powdered, were treated with conccn-* 
traled muriatic acid, mixed with a liltle nitric. The whole 
coagulated into a jelly. On this water was poured, Jt was 
boiled, and fresh acid was added; by Vhich means a very 
white residuum was obtained. The decanted liquors were 
mixed, and evaporated to dryness, in order to separate the 
silex completely from the muriatic acid. Water being add¬ 
ed, and filtered, a residuum was collected, wliich contained 
no sulphur, anclweiglicd r73 gr. after having been exposed 
to a red heat. This was fused with very pure caustic potash ; 
and the whole of the compound being soluble in muriatic 
acid, Mr. Gueniveau inferred, that the residuum was vevy 
pure silex, without any mixture of sulphate of barytes. 

The muriatic solution gave with sulphuric ac id a precipi¬ 
tate of 0‘i)0 gr. of siilpliate of barytes, with which he ascer¬ 
tained no sulphate of lime was mixed, and which Was heated 
red hot before it was weighed. The same solution was treat¬ 
ed with hldrosulphuret of ammonia, which precipitated the 
metals and aluinine, leaving in solution lime and magnesia. 
Tlje sulphurets were roasted, and afterward dissolved by 
nitro-rauriatic acid : and lastly, the sulphur and sulphuret¬ 
ted hidrogen were separaterl from the preceding liquor. 
He bad then two solutions; one, A, containing lime and 
magnesia; the other, B, containing the rnetals and alu- 
iniuie. 


time thrown From the SQlutioq A the lime was thrown down by oxalate 
down by oxa- of ammonia) and the precipitate, being strongly calcined^ 
left 0*18 gT, qf caustic lime. The magnesia, which re- 
aud mapnesia ipa»ned, was precipitated by potash; and, after being cal- 
by potash. cined, Weighed 0’1 gr, . . r 

Iron and alii- Tfic solution B was treated by ammpnia, an excess of 
which-dissolvfed the zing and copper. The'oxide of mm 
liimiia, and se- and the aluntipe, which fcU down together, were separated 
paroted l)y pot- ijy liquid caustit* potash, assisted by heat. The red oxide 
of iron after calciufition weighed ^‘30 gr, j and the alqnfline, 

alter 
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after exposure to a i;ed heat, 0.21 gr. As the ammomacal 
solution of copper and /Anc had a very slight blue colour, it 
.did not appear necessary, to separate the lew atoms of cop¬ 
per: so the whole Vas precipitated together by carbonate ^^^ineb^a^on 
potash, assisted by a boiling heat. Tjje carbonate, being ate of potash, 
calcined, gave 0*17 gr. of zinc mixed with a veiy small 
quantity of copper. The quantity of copper and zinc was / 
ascertained likewise by separating them from the ir«p by 
sulphuretted bidrogen, and it did not differ perceptibly from 
this. , 

One hundred parts of these scoria? gave therefore si’ex, 55, Comp«»nent 
barytes, not sulyihurated, 12, aluraine 4, lime 3, magnesia 2, pajty>f scon® 
red. oxide of“ iron 46, oxide of zinc 3, beside some traces of 
copper and of sulphur. * ^ 

This specimen contained much less iron than No, 1, which Le,s iron than 
was iprmed under tlie same circumstances: but the difthr- No* t- 
ence will 'not appear surprising to those, who know how 
inu<‘h the proportions of the gaugue, and foreign matter 
added to the ore, vary in .diflferent smeltings. The follow¬ 
ing are the most important consequences deducible from 
these analyses, 

1. The predominant parts of the scoriae of the pyritous General infer* 
copper of Chessy are oxide of iron and silex, the rest being eaces. 
variable, and in small proportion. 

2. The combination of the silex with the oxide of iron is 
effected in tlie furnaces in which the ore is smelted. 

3. The presence of barytes, not sulphurated, announces, 
that the sulphate of barytes, which made part of the gangue, 
is decomposed. No doubt it had l>een converted into a sul- 
phuret, the sulphur of which was taken up by the iron or 
copper, and the free barytes remained in the,scoriae. 

4. The scoriiE arising from the smelting of the copper p 3 '- 
rites and matts may be considered as iron ores, since they 
yield a considerable quantity of iron when assayed. 

The a})plication^of chemistry to the art of treating ores, chemistry the 
observes Mr, Gqeniveau, is considerecUby all metallurgists means of ex¬ 
es one of the most-certain means of elucidating its ^j^***^* 

tions, and consequently improving its processes: and ac- couscs. 
cordingly he relates in a few words the principal parts of 
the raetallurgic treatment of the pyritoQ.s copper of Chessy, 

from. 
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Matts roasted 
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from the account given by Messrs. Lemaire arid BbOesnel, • 
in order to render mtfre perspicuous the comparison between 
the chemical and metallurgical results. ^ 

The greater part of the ore wrought, at Chessy is very 
poor in copper. It is a mixture of sulpluuretted iron, sul¬ 
phuretted zinc, pyritous copper, and a small portion of 
earthy substances, as quartz and sulphate of barytes. The 
ore after pounding is roasted by a very ecoriomical process, 
which saves the greater part of the sulphur contained in it. 
It is then smelted, with the addition of scorite from pre¬ 
ceding smeltings, and quartz broken to pieces, the propor¬ 
tion of which varies from seven to ten iiundvcdths of the 
weight of the ore. 

Thisi^melting affords,two products; the scoriae, of which 
analyses have been given, Nos. 1 and'3 ; and matts, or sul- 
phuvets of iron and copper. These matts are r<jastc‘d seve¬ 
ral times, and resmelted with scoriae and quartz, but in less 
proportions than at first. By these operations are obtained 
black copper, matts rich in copper, and the scoriae analysed 
No. 2.. In all these fusions no oxide of iron is reduced*. 

The 


* Most of the ores and products of the smelting have been subjected 
to analysis, and assayed in the dry way.' The following are some of the 
results. 

Analysis of the called at Chessy inengre ore, is separated from wh it 

poor ore. they call llie yellow ore, which is ntucii more rich, and is ioast..d and 


smelted separately. The poor alone is considered here. The crude ore 
roasted by itself, or in the great, most frequently yields no copper 6n 
assaying. Once with four parts of black flux Mr. Giieniveau obtained 
from it. 1| per ceilt of tolerably pure copper By cheiiiicul analysis it 
never afforded ^im mure than 4 or b per cent of copper j but it con¬ 
tained from C,6 to 5b of irdn, according as it ivas mixed with the gangue, 
or more or less roasted. The mean of the iron may be estimated at 40 


Matts. 


Bla^ copper 
ai'.d rich matts. 


per cent. 

The rvatts obtained from the first smelting of the ore amount to seven 
htindi«dths of its weight, 'f’hey contain aboiiuSd parts of sulphur, 40 
Of metallic ironj and from 25 tt» 27 of copper. It is of importance to 
ebservey 'that of 46 jiarts of iron introduced into the furnace not above 
2 or 4 remain in:the matt after the fiist fusion. The whole of the zipc 
is voktilised in ^is operation. 

The matts are roasted and resraelted, and the products are black cop¬ 
per, containing 4 or 2 per cent of metallic irohj and rich' iratls, don- 

taining 
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The mixture of quartz with the ore deserves particular 
notice for its importance. Many trials have been made to 
\ise other earthy substances in its stead, but they were with¬ 
out success; and jf a vein of quartz had not been discovered 
in the neighbourhood, the working of this poor ore must 
have been given up. 

Of the component parts of the ore, the sulphur is sepa¬ 
rated in great part by roasting, and the zinc suldimes at the 
first smelting : hut the iron, the proportion of which in the 
metallic state amounts to at least 40 per cent ol'the mass 
to be fused, is unquestionably the most embarrassing for its 
quantity, and because by being reduced it choaks up the 
furnace, and stops the operation. The intentipn of adding 
quartz is to carry the iron out of the furnace. In sfiict the 
analyses abdve given show, that a combination takes place 
between the silex and oxide of iron; and that this homoge¬ 
neous compound becomes sufficiently fluid in tbe heat of the 
furnace, to allow the copper and tlie niatts to separate from 
the mere diflerence of specific gravity; so that itself can be 
taken off the basin of the fore hearth during the fusion. 

The affinity between the parts of this compound must be 
pretty strong’, to prevent the reduction of the oxide of iron, 
and to enable it to yield its sulphur to the copper, which 
does not happen but through- some particular circumstance, 
as in this case the presence of silex. It is an established 
fact in metallurgy, that iron takes sulphur from copper : 
here on the contrary the iron yields the sulphur to the top¬ 
per, while itself unites with a compound in whicli it is al¬ 
ready abundant to form the scoriae*, and does not appear in 

* the 
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qu.iru esseik* 
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a double affi¬ 
nity. 


taining about 21 parts sulphur, CG copper, and ft metallic iron. It ap¬ 
pears from various calculations, that not above a hnndredth of the iron 
in the roasted ore remains in these two products, while they cotiptin 
nearly half of the copper, that was in such small propovfton. 

The iron therefore hirt been separated and carried otF in the scoria:. Iron carried off 
sinbe no other producit retains any considerable quantify. scoria:. 

The sublimed matter,"tir cadmia of the furnaces, is nothing but oxide Zinc, 
of zinc with some slight traces of copper, and free from iron 

* Beside the quartz and scoriae presumed to retain copper, scorUe from 
the smelting of the ore, containihgaboutO’C6 of oxide ofiron only (analysis 

No, 
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the rich tnatts, except in quantity sufficient as it were to 
complete the saturation of the sulphur. 

The process adopted at Chessy is as yemarkable for thtf 
manTier in which it accomplishes its object, as for the sim¬ 
plicity of the agents it employs. From u ferruginous mass 
containing only 4 or 5 per cent of copper, more than half 
this is obtained; a result, that theory could scarcely hare 
predicted, since it can hardly render it conceivable. 

To ascertain how far oxide of iron is capable of direct 
combinatfou mth silex, Mr. Gueniveau intimately mixed 
some red oxide with powdered quartz; put the mixture into 
a crucible lined with a thin stratum of levigated quartz^ and 
exposed it to a forge fire equal to the heat of the furnace. 
The first trials produced only glasses more or less opake 
and coloured; hut at length he formed a compact com¬ 
pound of a metallic aspect, exhibiting lainiuse indicative of 
crystallization, and in fact perfectly similar to the scorifc. 
The coating of the crucible was attacked, but the crucible 
was not melted. When the silex was equal or superior in 
weight to the oxide, the product was vitreous; when it was 
only a third, fourth, or sixth of the mass, il.was compact and 
metallic. 

He likewise atleliipted to produce in'a crucible the same 
effects as took place in tlie furnaces of Chessy. Accord¬ 
ingly he mixed with great care some of the rich copper py¬ 
rites, as well roasted as possible, with 14 hundredths of its 
weight of pure silex, made it into a paste with olive oil, and 
put it into ii crucible not lined. On heating it as in a com¬ 
mon assay, a portion of red copper and some grains were 
obtained* Some matts were distinguishable, but the greater 
part of the substaime covering the copper had precisely the 
appearance of the scorite of Chessy, 

Perhaps it inay be asked why in iron furnaces, where an 
ore mixed wUh quartz is frequently smelted, the same com¬ 
bination between the sile?^ and iron is ij,ot formed? For this 
several cause* may be assigned, acting either separately or 

No. 1), are ad<k^d to the roasted matts; and the scorix issuing from the 
furnace during this operltion contain three fourths of their weight (ana¬ 
lysis No. 2). 


conjointly. 
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•conjointly. In the first place no doubt the high temperature C^ing to the 

of these furnaces, and the long time the ore is kept in them, iength™f 

must be reckoned*;,neither must we omit the presence of operation, 

earths and metallic oxides, the action of which on the silex other^sub- 

may counterbalance that of the'oxide of iron. To confirm stances. 

this opinion, Mr. Gueniveau took an artificial compound of 

silex and iron, added ^ its weight of very pure white marble, 

made the mixture into a paste with olive oil, and placed it 

in a crucible lined with charcoal powder. A button of iron 

and a few grains were obtained; and the scoriae were an 

opake glass, of a light green colour, that did not contain a 

fifth of the iron. An analysis of the scoriae of the high fur- mine,* and 

nace shows, that the separation of the iron is amuch more 

‘ ^ promote the 

complete, when lime, alumine, and oxide of manganese are separation of 
found in due proportion with the silex. the silex. 

The presence of other earths beside silex, which is advan- These eaphs, 
tngeous in iron furnaces, because they facilitate the reduc- 
tion of this metal, is for the same reason prejudicial in jfrpjiulicial in 
furnaces for smelting cupreous pyrites. In these fdrnaccs odier. 
opposite effects are endeavoured to be produced on the iron: 
the object being to reduce the oxide of the metal in the for¬ 
mer ; while in the latter it is to prevent this reduction, and 
at the same time-to promote the reduction of the copper- 
The means employed by the metallurgist to effect these 
opposite purposes iiierlt the attention of the man of science. 

The scorim produced in the smelting works of copper py- The scoriae 

rites resemble iron ores, not only in their aspect and mag- '"^re rich m 
. . , . , „ . . , • 1 1 • . , iron than many 

netic properties, but in the facility with which they yield a iron ores. 

very considerable quantity of iron when assayed. It may 
be reckoned, that the mean produce of the assay would be 
at least 40 per cent; a quantity, superior to that'of many 
bog iron ores, which are notwithstanding wrought with ad¬ 
vantage. 

To ascertain how far these scorim are capable of being Examined 
wrought for iron in the high furnace, they were treated with a 
25 per cent of carbonate of lime, and a well united button 
was obtained, equivalent to two thii'ds of the iron it coii- 
taiued. 


* This Is an opinion long iMld by Mr. Hassenfratz. 

• Mr. 
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Mr. Gucniveau thinks therefore, thatlhey may be smelted 
like the bog iron ores with an argillaceous carbonate of 
lime; and though the iron produced might not be of prime 
quality, it would answer for several purposes. This must 
appear an object of considerable itnphrtance to those, whq 
have seen the vast quantities of scorim near the works. The 
only operations required arc pounding and smelting; and 
the smelting would not be very expensive, if coke could be 
employed, as is done at Chessy for the copper, where the* 
whole process is conducted in a very intelligent and econo¬ 


mical manner. 


Silex acts che- The observations and experiments here given not only 
micaJIy in this Consider'silex, or quartz, as a metallurgic agent, 

capable of separating iron in a state of combination from 
copper, which it allows to melt a]one or mixed w'ith sulphur, 
when assisted by the high temperature of the furnace ; but 
which eluci- serves to explain many passages in treatises on inetallurgj'. 
things"thafoc- w'orks offer nothing precise respecting the manner, in 

cur in meial- which substances mixed or combined in ores act on one ano- 
lurgic woiks. allow the separation of the metal, wlvlch we seek 

to obtain. Th.e same facts teach ns why various kinds of 
scoriffi are mixed with the ores or matts under different cir¬ 


cumstances: some being employed ns fluxes of the gungues; 
others only to give fluidity to the whole mass, and produce 
a kind of solution, which facilitates their reciprocal action ; 
and others act as a medium to separate the iron, when they 
are not already satuiated with it. At Cliessy the scoriae of 
the ore perform this office in the smelting of the matts, as 
has been said. The general opinion of metallurgists there¬ 
fore, who consider the addition of earthy substances to ores 
as serving merely to form fusible corn pounds w'ith their 
gangues, without paying any attention to the action they 
exert on metallic oxides, requires modification in many 
case§.. 


VIIT. 
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vrn. 

J[}f’Scri.plion of the Valve Siphon of the late Mr. Ami AroaptdV 
Inventor of the Lamps with a Double Current of Air*. 


HIS improvement, though simple, is ingenious, and Description of 
particularly adapted to large siphons, that require to be re- * valve siphon, 
iuo\ed from oue vessel to another. A valve, as E, or H, 
pi. II, fig. 1, is'applied to the foot of the shorter or ascending 
leg of a siphon A B, B C, at the other foot of which a step 
cock F is placed. The cock being open, and^ the foot E 
immersed in any liquid in a vessel I K, by moving the leg 
E perpendicularly downward and upward, the liquid will 
gradually ascend through the valve E, till it runs out at the 
point L. The pressure of the air on the surface I will then 
be sufficientj, to force the liquid through the valve E, as 
long as this remains beneath it; and thus it will continue to 
act as a common siphon, and the vessel will be emjAied, 
unless supplied from some reservoir, as N.^ 

As soon as the siphon is filled, and begins to discharge Conveniently 
the liquid at L; or at any period while it continues full ; if removable, 
the cock F be turned so as to stop it, it may be very safely 
and conveniently removed to any other vessel; as the cock 
will prevent the liquid from running out at one end, and the 
valve at the other: and the rnomeut the extremity E is im¬ 
mersed in the liquid in another vessel, and the stop cock F 
turned, it will act again as before. 

The siphon may be filled in this way in a clear liquid. Mode of filling 
and then removed into a vessel of the same kind of liquid, se. 

that has a sediment at bottom, which would be disturbed by dmiunt of li- 
moving it up and down. This however may not alw'ays be ^“*^*** 
efinvenient: Mr. Argand therefore makes an aperture with 
a short perpendiculaiitube O in the horizontal branch B B, 
through which, by means of a funnel, D* the siphon may be 
filled, while the cock F is shut; so that it may be inserted 
into the liquid, and made to act without disturbing it. When 

* Sonnlni’s Bibliothdque rh 7 sico- 6 conomique, Nov. 180C, p. tl7. 

the 
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the sii>hoTi is thus filied, or when the ftiniiel D is not re* 
quirecl, the aperture at O is closed by the stopple G. 

For the convenience of cariying the siphon, as well as for 
packing it np, or cleaning il, the horiz6ntal and perpendicti- 
lar branches are made to take asunder at the joints M M. 
The nozzle L is likewise made to take off, as it is frequently 
more convenient for the fluid to be dmwn off perpendi* 
cularly. 


IX. 

Description of a new Instrument for proving the Strength of 

Gunpowder, hy Mr. Reoxier, Keeper of the central Dt'pCt 

of Artillery*. 

Defbets <yf the The old toothed wheel instrument for trying powder is 
suumeluf obviously defective, as the friction of the spring blunts and 
rounds the edges of the teeth; the spring, being necessarily 
strong, and always in a s^te of tension, loses in time its 
strength and elasticity; and the wheel, which is too much 
confined in its movements, is exposed to irregular degrees of 
friction, which liketvise vary according as the instrument is 
A weight here kept clean, or suffered to gtow rusty. To obviate these de-* 
employed, fe^>t 9 Mr. Regnier has recourse to a weight; and the follow¬ 
ing is a description of the mode in which he applies it. 
Decription of A, plate II, fig. 2, is a stock of walnut wood, about 8 
the instrument, inches long, with a plate of copper let into it, to support the 
mechanism. 

B, a small copper mortar, to hold the powder to be tried, 
with a pan for firirig it. 

C, a brass wheel, grooved like the wheel of a pulley, with 
thirty ratchet teeth on its circumference. To this wheel is 
fixed a projeWing piece, or obturator, accurately covering the 
xnouttr of the small mortar, B. 

D, a fork^ support, in which the wlieel C plays freely , on 
its axis. 

E, e spring pallet, acting as a click, to stop the wheel at 
the point to iNhich the strength of the powder carries k. 


Sonnini's Bibliothdquc^ Maroh^ 1607, p. 415« 
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. F, a small copper weight suspended by a string^ which is 
fastened by a knot at the hole G in the thickness of the’ 
wiieek The string passes through an aperture in the 
v^oodeii stock ^nd the* plate of copper, sufficiently large to 
occasion no friction. 

II, a loop at the end of the handle, to hang up the instru¬ 
ment when not in use. 

To use it the small mortar B is filled with powder, and the Method of 
end of the finger passed over its mouth, that Do grains may 
.remain between the mortar and its obturator. A little priming 
is to be put into the pan, and the instrument is to he held 
in a horizontal position in the left hand, while it is fired, A 
red hot iron skewer is the most convenient for setting fire to 
the priming. 

The <*Uistic fluids extricated on firing the gunpowder Im- its mode of ac 
pel the obturator upward, thus turning round the wheel, and 
raising the weight, that resists its action. The strength of 
this action is indicated by the extremity of the pallet E, that 
marks the degree to which the weight is raised. 

The degree marked good denotes a good powder for shoot¬ 
ing; but the farther it goes beyond this, the better the 
powder. 

The same powder will not always produce an equal ef-Adapted to the 

feet on the same instrument; to prove it properly therefore purposes of the 
several trials should be' made, and the mean of them taken, only^*”**** 

To prove the large grained powder used for military purposes 
other modes must be adopted, this instrument being suited 
only to the sportsmah. 


X. 

Mode of making Phosphoric Ether hy means of a peculiar 
Apparatus ; ' by Mr. P. F. G. Boullay, Apothecary, at 
Paris. Read befi^e the First Class of the Institute, March 
the a3d, 1807*. 

OTH Scheele and Lavoisier hud attempted to trans- unsuccessful 
form alcohol into ether by means of the phosphoric acid, attempts to > 

I niakv' phoso 

.* Aiuulss de Chitaie, vol. Ixii, p. 192, May, 1807. pliwfic ether. 

without 
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without success, when Boudet the younger published a fta* 
per on this subject in the XLth vol. of the Annales de Chi"* 
tnic. The phenoraentt he described announce a real action 
between the acid and alcohol, and disjiJay various circum¬ 
stances, that usually accornpany the formation of ether* 
However this chemist conffchsed, that the product he ob¬ 
tained possessed little volatility; that it was entirely soluble 
in water; and that, though it had a peculiar smell, it did 
not exhibit the charactei’s of real ether* 

Con winced by various trials, that the want of action of the 
phosphoric acid, when concentrated or even glacial, on alco¬ 
hol depended particularly on the difficulty of uniting these 
two substances, and multiplying and prolonging the contact 
of their mutual narticlcs, T resumed the attempt; and the 
hope I conceived of obtaining a more satisfactory result was 
realized by the following process. 

To a tubulated retort, placed on a sand bath, T fitted a 
receiver, likewise tubulated, which communicated by a 
Welter s tube with a bottle full of limewater. From this 
bottle a second tube proceeded to a pneumatic trough, and 
there opened under an inverted jar. 

Into the retoit I introduced 500 gram. [l603 grs. troy] of 
pure phosphoric acid, arising from tlie combustion of phos¬ 
phorus by nitric acid, vitrified, redissolved, and evaporated 
to the consistence of honey. 

On the tubulurc of the retort I placed a glass vessel, that 
may be called a reservoir, of an oblong shape, and open at 
both extremities, each of which might be shut close by 
means of a cork. From the lower end a tube descended to 
the bottom of the retort, being thus immersed in the phos¬ 
phoric acid. The upper end, in which was a funnel, that 
might be made to communicate with tlie reservoir, or not, at 
pleasure, had a small aperture with a gvound glass stopple 
intei^ey^d to j^ive veot to the air, when displaced by pouring 
in a iiqioid. I Bee plate 11, fig. 3; and for its horizontal si‘c« 
tionfig*4. 

The appa&‘atus being thus disposed and carefully luted, 
Ctid file first ret eiv^ being cooled by a mixture of pounded 
Ide and coipmou salt, a fire was kindled under the retort, 
sgtd the he|t gradually increased, so as to heat the acid to 

95 ® 
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sj)5® of Reaumur [240° F,]. An equal weight of alcohol at 
40® was then introduced into the reservoir, and by means of 
the low'cr cock allowed to fall drop by di-op into the hot and 
fluid jihosphoric acid. The mixture took place with vio¬ 
lence and ebullition ; it assumed a black colour, and copious 
streaks immediately appeared on the upper part and neck 
of the retort. 

The fire being kept up, and the distillation continued to Products, 
dryness, there passed into the receiver, 

1, A hundred and twenty gram. [3oz. Gdr. 53gr.j of alco- Alcohol 

hoi weakly etherised. cilier- 

2, Twm hundred and sixty gram. [8oz. 2dr, 55gr.] of a ^ 
white, light fluid, of a brisk smell, and much n^ore ethereal eal fluid, 
than tire former. 

3, Sixty gram. [loz. 7dr. 26 gr.] of winter saturated with Water satu- 
ether, on which swam about 4 gram. [G2grs.] of ^ 

coloured fluid, with an empyreumutic smell, very similar to wine, 
that which Comes after sulphuric ether, and which is com¬ 
monly known by the name of sweet oil of wine. 

4, Another fluid of an insupportably fetid smell, redden- a fetid liquor 
iiig tincture of litmus, and combining with carbonate of with accute of 
potash with ellervcscence. This combination, being evapo- 

rated to dryness, was a deliquescent salt, foliated, and per¬ 
fectly similar to acetate of potash. 


The liinewuter was rendered turbid, but not till toward the A little car- 
end of the distillation. ’ the 

Beside the air in the vessels, a gas was collected of a sweet jn 
and penetrating smell, burning with a white flame, and state of gas. 


when burned depositing on the sides of the vessel a very 
plentiful coat of carbonaceous mutter. It was a little ether 
that escaped condensation, that passed at the same time as 
the most ethereal liquid product, and a little before the 
white vapours, that aniiounced the presence of the oil. 

What remmned in the retort was a Wacklsh, glassy mat- Residuun^ 
ter, consisting of phosphoric acid, and a little charcoal. 

The first two products mixed together, and rectified over Rectified, 
dried muriate of limei at a heat of about 50® [144^], aflbrded 
near 60 grain, [loz, ydr. STg***] of a liquid, which in smeill 
and taste had the greatest resemblance to the purest sulphu- Pure ether, 
lie ether. It marked like it 60 ® on Baume's areometer, the 
Voi,. XVm — Sept# I 807 , F "•thermo- 
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Alcohol slight¬ 
ly etherised. 


More ether. 


Phosphoric 

ether 


most resem¬ 
bling sulphu 

ric. 


thermometer being at lO® [54|®]; dissolved in eight or ten 
parts of cold water; evaporated quickly; boiled at 30® 
[99^°]; dissolved resins and phosphorus; burned with a' 
whitish flame, leaving a carbonaceous residuum, and with¬ 
out any trace of acid appearing from its combustion on the 
suface of water. 

The other product of the rectification was alcohol, slightly 
etherised. This alcohol, passed again in the same manner 
through the phosphoric acid employed in the experiment, 
gave rise to the. formation of a fresh quantity of ether in 
every respect resembling the first. 

From these facts, and on examination of the products 
submitted to the inspection of the class, it appears to me, 

1st, That phosphoric acid is ciipablc of transforming al¬ 
cohol into a perfect ether, by means of the apparatus I em- 
plo 3 ''ed, and the precautions T have mentioned : 

2dly, That, of all the different ethers known, the ether 
resulting from the action of phosphoric acid on alcohol has 
the greatest analogy to sulphuric ether, with respect to its 
properties, and the phenomena observed in preparing it. 


XI. 

Remarks on the Decomposition of Acetate of Barytes hy Means 
of Soda; hy Mr* D’Arcet*. 

Acetate of In N°. 180 of the Annales deChimie, p. 386, Mr. Perpe- 
decora posed speaking of the formation of acetous acid in cases of 

by barytes. indigestion, says, that, to ascertain the presence of this acid, 
he saturated it with ppre soda ; afterward decomposed the 
acetate of soda by means of barytes ; and having thus set 
the soda free, dissolved it in alcohol, which, uniting with 
the^vrater of the solution, precipitated the acetate of barj-fes, 
thstt had bhen formed. The result of this^ exY>eriment is 
certainly iimccurate, as the following details will show, 
Solatkrtiofba*- Tike a |iot saturated solution of barytes, pour it into 
rytes add^ to acaetatc of immediately an infinite number of Ut- 

cryj^s fall tl^f fi1iimn||, and indescent laminae will fall down. If these 

doivn. 

* A4QSl«i de Chimie, Vol. LXI, p. S48, March 1807. 

be 
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tje separated from the liquid after it is completely cooled, 
washed in the smallest possible qtiantity ot water, and dried 
'quickly by pressing them between several folds of blotting 
jniper, they will be found to be crystals of pure barytes. These inire 
without any mixture of acetate. Of this I satisfied myself 
in the following w'ay. 

1. T exposed part of these crystals to the air. After some ConvertcJ into 
days T washed the carbonate thus obtained with pure water, exi>osnreto 
which then took up nothing, that sulphuric acid, or alkaline the air. 
carbonates or sulphates would throw down. The whole 

of the crystals therefore had been converted into carbonate; 
which would not have been the case, had they contained any 
acetate of barytes. * 

2. I dissolved two or three grammes of the same crystals Wcrealk^ino. 
in distilled water. The solution restored the blue colour of 
reddened litmus paper: consequently it contained an ex* 

cess of alkali. 

I added a few drops of sulphuric acid to this solution, 
and a precipitate of sulphate of barytes was formed. I them sulphate 
tested tbe liquid again with litmus paper, and I still found of barytes, 
an excess of alkali. I then gradually added more sulphuric 
acid, till there was a slight excess of acid in the liquor; 
filtered it, and found it no longer contained any barytes, but 
a little free sulphuric acid. This would not have been the 
case, had the crystals contained any acetate of barytes; for, 
on this supposition, the moment when the excess of acid 
began to be sensible by the test paper, only a small portion and no acetous 
of the acetate Would have been decomposed, and acetous appeared, 
acid would have been set free. I’he filtered liquor there¬ 
fore ought to have contcuned a slight excess of acetous acid, 
and thft undecooiposed acetate of barytes; but this was con¬ 
tradicted by the experiment. 

3. The mother water of the crystals employed in the pre- The mother 
ceding experiments ought to contain only that small quan- 

tity of pure barytfes,Vhich it could retain in solution when barytes and 
cold, in addition t& 4:he whole of the acetate of soda em- acetate of »od!». 
plpyed. This too the analysis of the mother water demon¬ 
strates, if alcohol be poured into it, as Mr, Perp^r^s directs. 

The shining scales that fall down are nothing but crystals 
of barytes; and examined i n the way I have mentioned 

F 2 above, 
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aljovc, they pro(3uced nothing but very pure carbonute of 
barj'tes, and not an atom of acetate. If tlic nw)ther water 
be farther examined with suljjhnric acid, or alkaline carbo¬ 
nates, it will immediately appeay, that it contains but little 
barytes and a great deal of acetous acid; which becomes 
still more sensible, if it be evaporated to dryness, and the 
residnnm be redlssolved in distilled water : for this solution 
does not contain an atom of barytes, but increlj" acetate of 
soda, the little barytes that was present being reduced to the 
state of a carbonate during the evaporation. 

Hence it follows, tliat barytes docs not decompose acetate 
of soda; and on the contrary, that, if we tr\’ the opposite 
experiment,' it will succeed. In fact the whole of the ace¬ 
tate of barytes may be decomposed, by adding to it a snffi- 
«*ient quantity of pure soda to saturate all the acetous acul. 
The barytes contained in the phial accompanying my letter 
was prepared in tliis way. 

My object is not to invalidate the conclusion of Mr. Per- 
peres, whi<’h appears to me just, and consistent with what 
was already known. I only criticise one of the proofs he 
has adduced, and avail myself of this opportunity, to remind 
the public, that in the year lii a paper on the aHiallies of 
barytes, by Mr- Anfrye and myself, was inserted in the Au- 
nales de Chimie ; where we proved, that in the classification ' 
of alkalis barytes ought to be placed before potash and soda 
only with respect to the snijdmric and carbonic acids, the 
affinities of potash and soda being superior in every other 
case. How is it, that, notwithstanding the facts so posi¬ 
tively announced in that paper, different authors have re¬ 
tained the ancient order of affinity assigned to barytes ? It 
appears to me, that, with regard to experiments, either the 
results of such as are made public should be adopted ; or 
they should be refuted, by repeating them, and proving their 
erPtwieousness. 

J shall Conclude this note by citing m confirmation one of 
tbe j>rocesses, the goodness of which baa* been proved by our 
labours cln barytes in the large way. It follows natumlly 
frokn the |racts ipetotioned above. 

Xh^ d^cQUipositjou of muriate, nitrate, and acetate of 
barytes b|r potash or soda is so complete and ealy, that it 
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is iinquestionulily tlie most simple methotl of procuring in a ummg pure 
^la!)oratory the. barytes that may be wanted. For this pur- way wirti 
pose a hundred part? of sulphate of barytes accurately mixed iuec^ss. 
with twenty parts of charcoal powder are to be cat<*ined by 
a strong licat in close Vessels. After being exposed to a 
high lu'ut for an hour, the crucible is to be suffered to cool; 
the residiuiin separated and dduted in water; and a suHi- 
rient quantity of nitric, uiuiiatic, or acetous acid a<Ided. 

'I'he mixture is to be heated gently, wlieu it will give out a 
large quantity of sulphuretted hidrogen and carbonic acid, 
which must be guarded against with care. When the effer¬ 
vescence ceases, and test paper indicates a slight excess of 
acid in the liijuor, it is to be tillered and evapsnuted, to de- 
conqiose the sulphuretted hidrogeri, and precipitate the sul¬ 
phur, that was retained in solution*. The residuum is to 
1)0 redissolved in the least water possible, and a saturated 
solution of caustic potash is to be added. At the ijistant of 
mixture a large quantity of crystals of barytes falls down. 

The whole being left at rest in as low a teinperuture as pos¬ 
sible for an hour or two, the mother water is to be pouretl 
oH‘; the ciystals arc m be washed witii a little distilled water, 
and then dried by pressing them between folds of blotting 
paper ; and lastly they are to be dissolved in as much boil¬ 
ing w^ater as is necessary. Tliis solution, being tiltered, will 
let fall when cold tlie barytes, which is much more pure, and 
costs less, than when obtained from the decoinposiiion of 
nitrate of barytes by heat alone. 

It is to be observed, that the muriatic or acetous acid is Muriafic or 
preferable to the nitric, because each forms a more soluble 
salt than the nitric, and the washing is more easy ; and be- ** 
cause in making the solution the nitric acid is partly decom- 
poseil, and oxigenizes a portion of the sulphuret of barytes, 
so that some of the acid k lost, and some of the bary^tes ab¬ 
sorbed by the sulphuric* acid formed. 

The caustic potatih used in this process must be prepared The potash 

frotn carbonate perfegtly free from sulphate. 

* * III in sulphjLio. 


* The same object may be attaineil more readily by pouring into the 
liquor a few drops of solution of nitrate of copper or lead, letiing the rtie- 
tuUic sulphuret subside, fiUentig afresh, die. 


OSservath^, 
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The result ex¬ 
amined by 
CJuyton. 


Question pro¬ 
posed by the 
academy on 
Jitrbt. 


Observation on the preceding article by one of. the authors of 

the Annates de Chemie. 

Ao-reeablj to the request oP Mr. d’Arcet, in addressing to 
me this note, I have examined the liquid in the phial ac¬ 
companying it. It was more than half full of small, white, 
crystalline scales. The liquor acted powerfully on paper 
tinged by mallow flowers, changing it green. On dropping 
into it sulphuric acid a little in excess, a copious precipitate 
of sulphate of barytes was formed, without the least sniell 
of acetic acid. After having filtered the liquor from this 
precipitate, I evaporated it by a gentle heat, In a platina 
capsule ; but it left no trace of any neutral salt. No doubt 
can remain therefore, but the acetate of barytes is radically 
decomposed by soda. 

L. B. GUYTON. 


SCIENTIFIC NEWS. 

Adjudication of Prises^ with a proposed neiv Question, by the 
Imperial Academy of Sciences at St. Pclcrsburgh, 

nr . 

JL HE Impc^rial Academy of Sciences had proposed in 
their last public notice the prize of five hundred rubles 
JOj.J, to be given to any professor of natural phild^ 
Sophy, w ho would" establish, and communicate to the aca¬ 
demy, a series of “ new and instructive experiments on light 
** considered as matter ; also, on the properties, which may 
“ in part be attributed to it; on the affinities, which it may 
** appear to have either on organized or unorganized bodies; 
“ and upon the modifications and phenomena of these sub- 
“ stances by their combinations with the matter of light.’* 
—The academy had declared at the same time, in order not 
to confine the learned arho might hove been pui*8uing simi¬ 
lar inquiries, that they contented themselves with stating 
the subject generally, leaving them at liberty to considelp 
the question in any [loint of view, that might appear best 
calcitlated^to eluefdate a question so difficult. 

The acadettiy has received within the prescribed time six 
tracts on t^e question, each having a note sealed and motto. 
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—viz. No. 1. In the Russian language with the motto: ** A 
“ philosopher ivho has learned to doubts knoufs more than all 
* “ the learned^ ^c.’’ No. a. In the Russian language: 
“ Time is the earliest thing in nature, No. 3. lu La¬ 

tin : “ JEst-ne color proprius verum, lucisne repulsus eludunt 
“ aciemY'^ No. 4. In French: “ Nox abiit, nec tamen orta 
“ dies!'* No. 5. In German: “ Ut noscas splendore novo 
res semper egere, et primum factum, No. 6. In 

German: “ /.a physique ue sera veritahlement uue science, 
** que lorsque tons les qffets naturels se deduiront clairement 
d'un seul et meme principe evidemment dcmontre," 

The first three tracts, beside the common fault of wanting 
new experiments, a complete and ir'structive series of which 
was required by the academical notice^ contained hypothe¬ 
ses and propositions, either well known, erroneous, or ill 
expressed, and advanced w'ithout demonstration, t or these 
reasons the acadepiy did not think they had any claim to the 
prize. 

The tract No. 4 is not without oieri^. The author enters 
upon several intererting questions concerning the nature of 
light, in a manner t.iat readily convinces us he is no stran¬ 
ger to the subject. Rut the deficiency of connexion and 
systematic arrangement, which is perceived in it, and above 
all, the absolute waul of new experiments which might lead 
to new results, or serve as a support to a number of hypo¬ 
theses advanced by the author, and destitute of every spe¬ 
cies of demonstration, would not permit the academy to 
adjudge the prize to this memoir, even had there been none 
of greater merit. 

As to the last pieces. No. 5 and No. 6, the academy has 
found them worthy of their particular attention, from the 
report of the committee appointed to decide on the difierent 
performances. These essays are agreeable to the principal 
condition stated in the notice, inasmuch as tliey contain a 
great number of iie^ experiments on the effects and proper¬ 
ties of light, and a .judicious applicai^mn of those, which, 
though already known, were repeated, whenever they ap¬ 
peared doubtful to the authors. Both pieces are executed 
upon a plan wisely conceived, expressed with clearness, and 
arranged in sufficiently systematic order. On the other 

hand. 
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hand, in each were found some incoherent and contradictory 
conclubions; as also propositions advanced without sulhcicnt 
proof; beside some errours, and obscure passages. But as 
these imperfections were overbalanced by researclies of parent 
merit, the academy, without acceding to every assertion of 
the authors, have nevertheless thought it th»'ir duty, to di¬ 
vide the prize between them, thinking tliem worthy of en¬ 
couragement and honourable reward. 

On opening the two sealed notes. Doctor Henry Frede¬ 
rick Link, professor of natural philo sophy at the university 
of Rostock, was found to be the author of No. . and Mr. 
Placidus Heinrich, professor of natural philosophy and ma¬ 
thematics at the Abbey of St, Emerenu, at Hatisbon, the 
author of No. 6. The notes of the remaining tracts were 
bumed. without being opened. 

Quc'ition on When the academy had made public the notice, in w'hich 

I he rcsi itaOce , . , ' i • , • 

of fluids. the marine department proposed a pr'-'c on the question 
concerning the resistance of fluids, they had engaged to 
publish also the judgment, which that department, in con¬ 
junction w'itb the at-ademy, should make on the memoirs 
presented. Comfpituably to this engagement, the academy 
announce the receipt of ♦hree memoirs:—viz. No. I. with 
the motto: ** Sit modus tasso marts et riarum mUidueqned'’ 
No. 2. Praesfa nal'vrii voce doccri, quam ingenio suo sa- 
pere. No. 3, “ J^figfmid and France agree,'* The last of 
these arrived after the term. 

Neither of them was found to satisfy all the conditions of 
the problem : but, as the tract No. 2 exhibits a new theory; 
which, though not established upon gvoutids sufficiently so¬ 
lid, or applied to naval architecture in the manner the no¬ 
tice required, i» preferable* in some measure, to the theories 
of Ilom^ and don George Juan, agrees better with experi¬ 
ments than the common theory,’^d deserves therefore to 
be nutietd advantageously; the marine department, to re- 
cUtanpenaje iPfe author for his trouble tnd laudable efforts, 
have dedreed to him the prize of 100 Dutdh ducats l£46 5Jf.], 
ftnd the ificadein^» have given their sanction to the decision. 
The opetilng of tlie sealed note discovered the author to be 
hir. Zafhary Nordmark, professor of mathematics in the 
wniversil^ of Upsal. 

. 4 
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In piililishin» these jufl^noents and dlstribotian of pn/es 
for the vear 1 B 06 , the ucademy proposes the following^ques¬ 
tion for the present year 1807. 

Cbemifitiy teaches iis the means of discovering'the noxious C^wtioatBr 
quality of mineral bodies, whereas it is only empirically, 
that we liave learned to distinguish poisonous plants from 
those that are not so. Even the characteristics, by which 
we think ourselves enabled to determine on the presence or 
absence of po'son in vegetables, are not always sufficiently 
certain and incontestible. The liwd colour, for example, 
which has rendered many plants suspected, is a fallacious 
sign. The burdock (arctiurn lappa) looks dull, and is of a 
pale colour, yet it is a wliolosome plant; on l^ie contraiy, 
the laurel (daphne) is remarkable for the beaut}^ of its 
flowers and leaves, yet this is poisonous. The fumilies of 
ranunculus and anemone are as beautiful as they are nume¬ 
rous; they are however for the greater part noxious. The 
same may be said of the disagreeable smell of plants, which 
is taken for a diagnostic of the poisonous quality, and which 
sign is equally imeeitain with the preceding. The smell of 
the laurel is very agreeal>le, while the stinking orach (che- 
nopodinm vulvaria), uu innocent and eveii salutary plant, it 
of a very disagreeable smell. The smell ol’ coriander is dis¬ 
agreeable to many persons,- yet it is of u very salutary rm- 
ture. The umbelliferous plants, that grow in wet and mardiy 
situations, have the reputation of being poisonous; notwith¬ 
standing’ this, the water parsnep (siumj and all its sjjecles, 
the sison hmndatum et sulsum, the pheliaudrium aquatirtun^ 
the angelica gylvestris, the regopodium podagraria, plants 
which thrive iu marshes, contain no poison, ft is plain, 
therefore, that neither the livid colour, disagreeable smell, 
nor gTowth in marshy places, can furhislx us with certain 
and indisputable signs of the presence of poison in plants. ^ 

The pretended repugnance of animals to {K^rnicious plants 
is evidently as littfe infallible. The divisii|P of plants, 
mode by botanist^, into classes, orders, and families, ac¬ 
cording to their nature, is not more effectual in discriminat¬ 
ing those that are venomous. To be convinced of this we 
have only to observe, that among the species of the uight- 
hliude, a genus so much suspected, are found the potato 

' (solanum 
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fsolatvum tuberosum), and the winter cherry (s, pseudocap- 
sicum), which possesses "the virtues of a 6tiaiulant» and of 
destroying the pernicious principle in narcotic plants. 

In consequence of this want of an exterior and natural 
certain sign, by which poisonous plants might be immedi¬ 
ately detected, it would be desirable, to find out some easy 
inethod of examining them, such for instance as a kind of 
eudiometer, or any thing that might produce changes in 
them, which, like the black colour assumed by mushrooms 
when they are boiling, might indicate their noxious quali¬ 
ties; though it must be confessed, the criterion of poisonous 
mushrooms is not yet sufficiently established. 

An easy method is therefore required, by which any indi’- 
vidual, not having the least knowledge of botany, may delect 
poisonous plants, in a short time, at a small expense, and in a 
manner perfectly decisive,'^ 

The prize is onehnnd:ed Dutch ducats [£aQ 5^.] and 
the precise time, after which no memoir can be admitted to 
the competition, is the Ist of July, 1808. 

The academy invites the learned of all nations, without 
excluding its honorary members and correspondents, to in¬ 
vestigate this subject. 

The learned who compete for the prize are not to put their 
names to their works, but merely a sentence, or motto; and 
send with them sealed notes, which must have the same 
motto on the outside, and the author's name, quality, and 
place of residence, within. The note of the piece to which 
the prize is adjudged will be opened, and the rest shall be 
burned unopened. 

The tracts should be written in legible characters, either 
in Hussian, French, English, German, orEatin, and must 
be addressed to the permanent secretary of the academy, 
who will fd't'liver to the person appointed by the author a re- 
ireipt, marked with the same motto and number as shall be 
inscribed oi||bhe piece. The successfuf- memoir is to be the 
property of the academy, without whosd formal permission 
the author shall not print it. . 

The rest of tracts mpy be received back from the 
eecretarjjs, who will deliver them at St. Petersburgh to any 
person tibmmissioned by the author to apply for them. 

, • 'Discovery 
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Discovery of a new Planet^ hy Mr, O leers. 

*Mr. OLBERS has written to Mr. le Fran^ais Lalande» New planat 
that hp hsis recently discovered a new planet. The follow- ^ 

ing are such elements of its orbit, as he has been able to 
deteiToiine. 

The 2yth of March, at 21 minutes after 8 mean time, its Elements of 
ascension was 1S4'’ 8'; its north declination 11° 47'. its orbit. 

On the 30th, at 12h. 33', mean time, its ascension was 
•183° 52'; its north declination 11° 54'. 

It has been seen at Paris, and was visible to the naked Seen at Panic 
eye. Its size appears nearly that of a star of the fifth mag- naked 
nitude. Apparently it is about the same distance as the 
three lately discovered planets, Ceres, Pallas, and Juno. 


Fhoric Acid in Teeth and Bones, 

In our JournalyVol. XIIT, p. 214, is a letter with which Fluoric acid in 
we were favoured by Mr. Braude, to show, that the enamel * bones, 
of the teeth does not contain any fluoric acid, an Italian 
chemist'having asserted, that they did, A letter from Mr. 

Gehlen to the editor of the Journal de Physique, dated 
IMarch l6, infoimis us, however, that the fluoric acid exists 
both in the enamel and bony part of teeth, and in oilier 
bones. His words are: 

“ The very extensive and accurate experiments of Mr. 

Berzelius of Stockholm have proved, that the enamel and 
the bony part of the teeth of man and of the ox, as well as 
their bones themselves, contain fluoric acid. The following 
are the results of the analyses. 


Enamil qf human teeth. 

Phosphate of lime. 

Fluat^ of Urne.. • 

Carbonate of lime • *. • *. 

Phosphate of magnesm .. 

Soda, combustible animal mat¬ 
ter, water. 


' Enamel qf the teeth of theox. 


85-3 


81 Compmifnt 

3*2 

e • a A a a • a a a 

^ parts of the 

enamel of 

8*0 

7*1 teeth. 

1*5 

Natron.. 

3 

1*34 

2 

Animal matter 

3.56 


lUO 
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Osseous part qfJaman teeth, Oiseeuh part the teeth »/■ 





the ur. 

of their bory 

Phosphate of lime. 

(51‘5)3 * 


pan. 

Fluate of lime.. 

2*10 . 



Carbonate of lime*......... 

5-50 • 



Phosphate of magnesia •. •. 

1*05 - 



Soda, with a little muriate of 




soda ......1 




Gelatine, veins, water.. 

I ’ 

28‘00 • 



100 


100 


** fresh human haves. 

and of bones. Gelatine* .. 3'3*I7 

Veins belongingf to their or¬ 
ganization . 1*13 

Phosphate of lime* • • • ..51 ‘04 

Fluate of lime.. • • 2‘00 

Carbonate of lime. 11 *30 

Phosphate of magnesia .*•• I*l6 
Soda, with a small quantity of 
muriate. i*20 


Dry fresh ox lanes. 


33*30 


55*45 


‘ 2*90 

3*35 

2*05 


2‘45 


100 lOO’* 

We regret, that we have not the particnlars of the ana¬ 
lyses before us, that we might »ee the proofs of the fact, or 
be enabled to trace Jdie causes of the fallacVk 
Flnofic add in Mr. Berzelius says too, in n letter to Mr. Vauquelin, that 
anue. precipitate obtained from urine b5* limewater, when 

washed and dried, being treated with sulphuric acid* gi^-es 
out fluoric acid, which corrodes glass. But it rerjuires a 
iwctty considerable quantity of this precipitate, to give any 
'very pcfccptible signs of it. 

Muriatic add He adds,, that the Swedish chemists^,haxe never been able 
and soda o[>- to obta&^i muriatic acid and soda bv means of the gailvaUfc 

i<Mned by ctif. 

Aau sai only po® b' 0 |ln water pertcctly pure. That they And pure water 
wben salt Is- g very bad cbflductor; but if the least'pHiticle of salt be 
present the decomposiiiou is raort lapid, and its acid and 
alkali £|rc set free. 


Sulphur 
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Sulphur htjiamed by oxide of lead. 

T>r. THOMSON'S paper on the oxides of lead, Journal, Brown oxide 
\ol. VUI, p. 380, havinjr been translated into French, and suiphu 
inserted in the Annates de Chiinie, the passag^e in which he turation witk 
sfi)’s he did not succeed, in triturating sulphur with tbe^^ 
brown oxide, p. 383, is thus comniented upon, 

“ Nothing howerer is more certain, than that Mr. Vau- 
tjuelin has inflamed snl[>liur b)" triturating it with brown ox¬ 
ide of lend, as he formerly mputioned. lie lately repeated 
this experiHjent, in one of his lectures, before upwards of 
fifty persons, among whom was prof. Proust of Madrid. 

The only precautions the experiment requires^re, to boil jire- 

the nitric acid a long time on the brown oxide, that no mi- cautioav, 
nium may remain unioiig it; to wash it afterward with a 
great deal of bcfiling water, so as to take up all the nitrate 
of lead ; and lastly, to dry it well, a«d to triturate it witli 
flowers of sulphur equally well dried. 

“ On observing these essential conditions, there can be no 
doubt, but Dr. Thomson will succeed in inflaming the siil- 
phar. The supposition.he makes, to account for the phe¬ 
nomenon, is inadmissible, for j\fr. Yauquelin never employ¬ 
ed oxigeiiized muriatic acid, to prepare the browm oxide of 
lead, * 


Yltr;ia and Cerium, y 

THE chemists at Upsal at first imagined, that c^ium Ytirla 
was nothing but a mixture of barytes, yttria, and magnesia, murutU: 
Mr. Eckeberg, desirous of comparing them, has found that 
yttria, after having been a long time exposed to the action 
of fire, gives out oxigeui/ed muriatic acid, when dissolved in 
the common muriatic acid. Is yttria> asks Mr. Berzelius, 
one of the new metuTs, .uraniuu|i, titanium, or cerium^ with 
its nature as it.were changed 

Mr. Gahn has foruied an alloy of cerium with iron, partly Alloy of ce- 
in a grayish powder. 
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New Process proposed hy Mr. Allaire* Administrator Ge^ 
neral <>f Forests, Jhr scowering Wool. 

Wool cleansed THIS procesji consists in repeatedly immersing the wool 
by chalk. ^ warm chalk bath. The calcareous earth forms an ani¬ 

mal soap with the greasy niatter of the wool. By this me¬ 
thod the wool is cleansed quickly* and without affecting its 
quality. 


Argand's LafAps. 

MR. ARGAND has made different improvements in his 
lamps. The first consists in using blue glass chimneys, 
which render the light mild, like that of day : for the light 
traversing a medium similar to that of the atmospheric air, is 
modified in a similar manner. This is an important advan¬ 
tage to many artists, who find it necessary to work by arti¬ 
ficial light, as it is well known, that several colours do not 
appear by it of thei r natn ral tints *. 

Another mean of obtaining a very mild, pleasant* and as 
it were mysterious light, is to enclose the beak' of the lamp 
in a vase of alabaster or Derbyshire spar, the bottom and 
neck of which arc pierced to admit this beak, while the body 
of the lamp, that contains the oil, is concealed behind it* 
‘ft room lighted in this manner has a very curious and agree¬ 
able appearance f. 

Moans of pre- Mr. Argand has likewise found the means of remedying 
from ove^^ow- inconvenience to which suspended lamps are liable, that 
ing. of suffering the oil to run over, either by agitation* or from 

rarefaction of the air in the reservoir by heat* Thus consists 
in leavitig an opening in the lamp at the top, io that het 
temperature cannot influence it; and it will always remain 
at the i»me height. ' , ' 

* • ChiRineys ma<3o of the emnmon bin*glass of our glaa houses* and 
of the oMiaary thickness* wHl nut answer ; ^ I hoOd bf experience 
manyyeiirs ago. At least they d^inish die Iig|it in so great a degree^ 
that the jeonsumption of oil to prepuce a given effect with them lAust bo 
so muchinior^ th|a common glass chimneys* as to reufter them too 
eXpensi^ for general use. W. Iff, 

■f- Tb^ is evidently analogous, but I should suppose inferior* to Count 
£ umfor4*B method of using ground glass, See J ournal* V ol. XIV* p. SS. 
^ He 
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He has likewise contrived vessels for keeping oil, so tkat Vessel for 
when the oil is drawn off, its place is supplied by water at Mck* 

tkebotlom. Thus, the vessel being always full, the oil is eniut/ 
not thickened by the dction of the air. 


A Course of Lectures on Natural Philosophy and the iWiecArt- 
nical Arts. By Thomas Young, M. i^.. For, Sec, to the 
Jt. S., F. L. .S., lafe Prof, of Nat, Phil, in the Royal In'* 
stitution of Great Britain, ^c, 2 vols. Aio, 1570 pages, 5S 
plates. 


THIS valuable work has been for some time eagerly ex- Young’s Natu- 
pected ; but it has suffered no longer delay, then the 
piousness of the subjects it embraces, the great variety of 
figures to be engraved, the large body of references, and the 
accuracy required in ev?ry part of it, rendered indispensably 
necessary. To give any adequate view of the multifarious 
objects it embraces, would much exceed our limits ; we must 
be content therefore with noticing them briefly, i When Dr. 

Y. underto<»k the office of professor of natural philosophy he 
very properly conceived, that the plan of the Institution re¬ 
quired something more, than a mere compilation from ele¬ 
mentary works; and therefore set himself to collhCt fi’om 
original authors, to examine witli attention, and to digesi||, 
into one system every thing relating to the principles of the 
mechanical sciences, that could tend to the improvement 
of the arts subservient to the conveniences of life. In pur¬ 
suing this course he has refetred the fundamental doctrines 
of motion to simply mathematical axioms, more immediately 
than has been usual, and facilitated their application to 
practical purposes : very fully investigated the passive 
strength of materials of all kinds, and formed many new 
conclusions respecting it, of considerable importance to 
the engineer and architect: simplified, extended, and il¬ 
lustrated the theory aijd motions of waves, circulation of the 
blood, and propagatieu of sound : investigated the curvatbre 
of the images formed by lenses and mirrors: minutely exa¬ 
mined the functions of the eye : copiously described and acs- 
curately represented the phenomena of coloured light, and 
pointed out some new cases of the production of colours : 

deduced 
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rcJuceJ the theory of the tides to a simple form : inves¬ 
tigated the eoliesion and capillary action of fluids, in which 
he has anticipated Laplace: made various comparative ex¬ 
periments on the elasticity of steam, evaporation, and the 
iudicaliouts of hygrometers : and iuterspeitjed much practical 
information of various kinds, with new inventions and con¬ 
trivances, that would take up too tnueh room to enumerate. 

Thc*Sd vol. commences witli the mathematical elenients 
of natural philosophy, comprehending every proposition re¬ 
quired for forming a complete aeilfts of demonstrations, lead¬ 
ing to every case of importance that occurs in the sc ience, 
except some of tlie. more intricate calculations of astronomy. 
Ilut the greater part of it is occupied by what many will con¬ 
sider as not the least important of the whole, a catalogne of 
works relating to natural philosophy and the art*!, inetlio- 
dically sul>divided as far as could be done with convenience 
and accuracy. In this catalogue, works of superior merit 
and accuracy are distinguished by asterisks, and those tlie 
author considered as erroneous or unimportant by obelisks : 
beside which he has pointed oat those he has quoted; and, 
for the convenience of those who have access to the libraries 
of the Royal Institution, Royal Society, Sir J. Banks, and 
the British Museum, the hooks to be found in them, 
ixtracts to, and remarks, for the most part brief, are fre- 
uently given, pointing out the leading objects, or affording 
hints for farthey investigation. Tn fact, such a body of iii- 
fonnation, and such a copious list of references to original 
sources, condensed into a compass comparativelj' so small, 
will not easily be found among the raodern productions of 
our press. 


Lectures on Chemistry. 

■ X ’ 

•" Mr.kCCUH’S' on operative chemistry and mi- 

neralojlfy, exbibi|lng a summary expositipp of the processes 
of experimental chemistry, and generalpractidld l^les to be 
observed in the performance of chemical experipients; to* 
^ther|wlth a l^imipary view of analyti^f mioef*dogy,.exeiu* 
l^lifyin^ practical analysis pf tniuer^ds; will commence 
Qctobfer 1st.. , 
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VRTICLE L 

Description of a correct Chamber Barometer, In a Letter 
J^om John Oouoh, Esq, 

To Mr, NICHOLSON. 

SIK» Middleshaw, Aug. 1 7, 1807. 

. ANY inlelligeut persons in the country have been pre- Corr ot baio 
vented from entering npon a courbe of metewological ob-nieuis noiei- 
servations, by the want of good barometeiN; which must be 
proemed from London, not without considerable ii-.k. 1 
flatter nijself, the present letter will remove this objection 
to the study in a great measuie; for it descnbts an easy, 
and peihups original method of correcting the imperfections 
of the instrument,and renders it fit for the purpose of every 
Dicteoialogist, whose pursuits and observations arc confined 
to his pai^our or his study. When the conec'tion in 4ues- 
tion first oeihirred to me, some time ago, I communicated 
it to of Kendal; who made a barometer on the 

principle i^plained*to him, which has b^en some tune in my 
posjiesHioil,. And has fully answered my expectations. The 
above also inlbmiB me, that any artist of moderate 

abilities may be instructed how to construct on instrument 
of tlie same kind, by a simple diagram properly explained; 
VoL.XVIlI-~OcT. 1807. G the 
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CORRECT CHAMBER BAROMETER. 


A conert 
chaiT>b«r b.iro- 
meter dusurib- 
ed. 


JThe cattse of 
UMocviracy lu 
the comnjon 
w t alher glass. 


the necessar}' iuhtnu tious will nr rovd'mi^ty be fotind In the 
annexed figure, and description accoinpanyint? it; which 
explains the cause, that renders common baioineters imper¬ 
fect measures of the changes in the wcii^ht of the atmo¬ 
sphere, and at the same time points out an easy and satis¬ 
factory apparatus for counteractiiiju; this source of evrour. 

Suppose A a (PI. Ilf, 1) tf» Ijc the frame or outline of 
tlie barometer, the ornamental part of which may be left to 
the discretion of the workman ; moreover let 28,31 repre¬ 
sent a scale of 3 or more inches properly divided and fnr- 
riishcfl with a nonius; let BC OKF be the cotnpoiiud 
tube or inverted siphon containinjjj the mr-rcury; it is her¬ 
metically ilraled at B, and open at KF ; thi' bore of tlie 
longer le^- B C is ^4' inch in diameter, and that of tlie 

sjiorter 1) E F ^1-, in the instrument from which the descriji- 
tion is taken. When the nijihon has been fille<l, it is to be 
fixed to the frame A a, in such a maimer, that the two legs 
JU C, ami D E F may have a vertical position. This being 
done, a circle parallel to the horizon is to be cut on tlie ex¬ 
ternal surface of the leg D E F at the distance of 31 inches 
from the top of the scale, or 2f)f inr lie-- from its middle, tlie 
place of which is denoted in the figure by the line () o. It 
will be perceived immediately that iny barometer, as far as 
it has been described, differs in nothing from the cotiiiuou 
weather glass; the imperfection of which ought to be ex¬ 
plained to the, less scumtific reader, before the nietliod of 
Correcting the uistrumeut is described. In order to do this 
with tlie greater perspicuity, suppose, that when the tube is 
first filled, the surface of the nierc'ury in the leg D E F 
coincides, as it ought to do, with the circle O o, and let the 
surface on the other leg B C fall exactly on some division of 
the scale, for instance 29*5: the weather glass will in this 
case give the true weight of the atmosphere; because the 
length of the column of mercury in B C is exactly 29*5 
inches. But an instrument thus cofistructed will give the 
weiglit of the atniosphe.re falsely in all other instances : for 
let the length of the column in B C increase in consequence 
of an increasing pressure in the atmosphere, it is evident, 
that the surfaci? of the mercury in the leg 1) E F will de¬ 
scend below the circle Go; because the augmentation iu 

the 
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tlie opposite rolumn must I'f' supplied by the branch D E F; 

1m it then «l!'s<‘e»d to the'station H h. Now from the con¬ 
st rucrion of the v/eafher glass here described, O o is the 
oiii)' base from which we can measure the length of themer- 
(vuy contnined at any time in B C accurately by the scale; 
coii -it’(.jU(«iitly the part of the column situate in H h and O o 
wil he iK’glectcu in the observation ; and the height of the 
hiiroincter will appear to be less than it really is by the space 
,15 t); that is, the top of the column will not ascend so far 
H-i it ought to do above the middle point of the scale. On 
the cotjfrary, when the mercury descends in the leg B*C it 
will rise in the leg O E F, in consequence of a guaiitity of 
tills fluid coming into it from the opposite branch. As oft 
then as the weather glass denotes a height less than 2<)‘5 
inches, the surface of the mercury in the leg O E F will 
rise above O o,. the true base of the scale; consequejitly 
wlicn the column comds to be measured by the index, it will 
appear longer than it really is by the height of the mercury’s 
surface in the leg D E F above the base Oo; that is, tlie 
upper extremity of the column in tlie hnuu.h B C will fall 
below the point 29*5, but not so far as it ought to do. Thus 
it has been made evident, that the motion of the mercury 
in the shorter leg diminishes the range of the barometer 
when it comes to be estimated by the scale; which circum¬ 
stance points out the necessity' of a correction, and perhaps 
the easiest method of doing it connsts in bringing the sur¬ 
face of the mercu»*y in the leg D E F th a coincidence with 
the base O o, before setting the index attached to the scale, 

IVty apparatus for this purpose is nothing more than an i vory The method of 
piston K of a cylindrical figure, about 1| inch in heightthe 
and I an inch in diameter. Its lower extremity is a little thS'gSs 
convex and immersed in the mercury; it is also ep.slly moved piston. 
vertically by means of the handle or stem G L, which passes 
through a cap covering the mouth of f,he tube E F, and 
having a hole, I, in ks centre, wide enough to receit'e the 
handle. This part of the piston is also attached to the frame 
A H*by a loop or socket of brass, L, in which it would move 
vertically with perfect freedom, were it not for the pressure 
of a bent spring which is situate betweea L and 1, and acts 
‘upon the handle G 1, with a force, that keeps the piston in 
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iOnmCT CHAMBER BAROMETER. 

any position assijrned to it by the operator. TImmisg of this 
apparatus ib almost too obvious to stand in need of an ex¬ 
planation; its office is to place the surface of the fiwicury 
in the le;;; D E F on a level with O o, when an observation 
is to be taken with the uistrumeut- This is done by placinij 
the finger upon O, and. pressing tlie piston downwards, 
when tlic barometer is rising, which operation must be eon^- 
litmed until the quicksilver coincides with O o. On the 
contrary, when the raerrury falls in the leg B O, the piston 
must be drawn up by means of the handle G L, so a.-, to 
produce a coincidence in the opposite branch of the tube, 
similar to that just now mentioned. One circnrastance must 
be attended to in the construction of the instrument; for it 
is necessary that the middle of the piston K, wJiich Is mark¬ 
ed with a dotted line in the figure, should coincide with 
O (>, as oft as the barometer stands at 29'5 inelies. The 
nictircd of providing for this coincidence will be easily 
pointed out by an exarajde; suppose, when the tube is filled, 
that the middle of the piston and the surface of the mer¬ 
cury in the leg D E F coincide with O o, while the height 
of the barometer is 2.9*00 or f an im h less than 29*5; in 
this case, raise the piston until the mercury in B C stands 
at 28*5, or as much below 29*0 as 29*0 is below 29*5 : this 
being done, pour mercufy into the leg D E E, so as to 
make the opposite column rise again to 29*0, and the re¬ 
quired coincidence will be provided for. On the other hand, 
suppose the instrument to be adjusted as above described, 
and the height of the barometer to be 30*0, or f an inch 
above 29*5 : in this case push the piston downwardsi ittutil 
the column in B C stands at 30*5, or as much above 
30*0 is above 29'd: this being done, take a quantity of mer¬ 
cury out m the leg D E F just sufficient to make the oppo¬ 
site column full again to 30*0, and you wilt have secut^d die 
coincidence required, 

1 have observed in a preceding partbf this lettey, that the 
piston of iny barorqcter is If inch in length, and | an inch 
in diameter; but the reader pot to imagine, that these 
dimensions are fixed by uecessiH^, for they may ho vanned at 
pleasure; andHhe following rule will determine the one, 
when t^e other hs given, 1st, When the diameter of the 

piston 
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]iistaiiii is ^Iven, multiply tlic length of the scale hy the 
•square of the Internal dtaiiicp^r of the leg B C, and divide 
the product by the'square of the given diameter, and the 
quotient will be the length of the piston : Sid. When the 
length is given, divide the product found above, by the given 
length, and the square root of the quotient will be the dia¬ 
meter of the piston. Tti adjusting tin se <11 mentions, we 
have two eircumstancea of some iinoortanfe to attend to; 
tlie fjuautity of mercury requisite to charge the tube in¬ 
creases with the length of the piston, whlcli auggi sts a oon- 
bider.ition of an economieal nature: but if the dmnietor of 
tlic ]nston be too much augmented, to avoid expense, the 
free motion of the barometer will be considerably impairetl; 
the artist must therefore use his own judgment in giving 
those dimeasions to the piston, which will be the ino'^t conve¬ 
nient for the tube he is going to fit up. 

I remain, &c. 

JOHN GOUGH. 


II. 

Ohjfenmtions on the PhytoUieca^ or American Pokewee^: hy 
Mr. H. Braconnot, Member of the Academy ofScieirccSy 
^c. atfiancy*. 

... AN, who lay-s all nature under coutrihution, to increase properties 
his enjoyments, has availed himself of a great number of 
vegetable productions; but, notwlthstamling his extensi\c exaiuinud. 
tesc^li^hfs, he isj^yet fiir fVoin being acquainlwl with the pro¬ 
perties that characterise the majority of phujis. The phy- 
tqlacca, winch has been gretftly neglected, ma^{|iinush an 
instance of this, 



Inchieratim of the phytolncca. 

THIf5 plant, "ahich is nciid, has a veiry thick, fleshy root, Phytolacca, 
as big as a ynttn’s legj * It^^stalks are as big as a large walk- ^ 

ittg stick, six or seven feet high, and purple. 

* Abridgod from the Annales de Chimie, Vol. LXXlI, p, 71, April 1807. 

If 
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Stalk yields If a piece of the stalk be exposed to the flame of a can- 
potash. jj, to a reticular texture, exhibiting;, when 

viewed by a leuK, a series of lnng;itudinal blaments conuectcil 
by cross niesljes. If this be again exposed to the flame, it 
swells up, melts, and the result is potash. 

14 oz. troy in- Four wood^" staHcs of this plant w'eig'hed when dry 440 
cinerated. ^ram. [14 oz. troy]. These T burned in an iron crucible; 

and when it began to grow red hot, the matter ie>snmed a 
pasty consistence, and ended by fusing, accom]>r.uied with 
a swelling up occasioned by the evolution of liid'ogen gas, 
which burnt with detonation as it burst fnnn the mellt'd 
mutter. When the crueible was cold, it contained a hard 
brown substance, that had a caustic taste. 


Ccalliimated. As it was impossible to get this saline restduntn complete¬ 
ly out of the crucible, I boiled water in it, and thus ea^-ily 
separated it, great part of it being dissolved. The hquor 
432 grs. of salt, filteced and evaporated to dryness left "28 gram. [43 i g r.] of 
^ a saline substarice, which 1 saturated with pure nitric acid. 

The liquor deposited a blue precipitate, which weighed 
4 decig. [C gr.]. This precipitate was not altered by mir- 
riatic acidi and appeared to me to be inussian blue with a 
A little sllex'. little silex, 

In the solution saturated with nitric acid pure nitrate of 
strbntian occasioned no precipitate; hut nitrate of silver 
threw down some muriate of silver, which weighed when 


8’5 grs. of mu 
riatic acid. 


- dry 23 dec. [34 gr.[. answeiing to 25 cent. [6-| grs.] of mu 
riatic acid* 


S70 grs, of pot- 
ash. 


6 gra. of silox. 


no grs. of 
time. 

A little roagnp- 
gia and Urnc*. 


After having separated a little silver from the liquor by 
means of sulphuretted hidrogen, I filtered, and evaporated 
to dryness. Thus I obtained 33 gram. [.510 grs.] of nitrate 
of potash; containing 17*5 gram. [270 grs.] of pure potat^h 
according to the analysis of Thenard. These 33 gram, of 
jiotasli contained no foreign matter, for they crj stallized to 
the Idst particle. 

The part Insoluble in water being freated with nitric acid, 
4 decig. [G gr.] of silex were left. Carbonate of potash 
threw down from the nitric solution 13 gram. [200 gns.] of 
carbonate of lime; and the filtered liquor, being boiled, let 
fall a few decigr. of carbonate of magnesia and lime. It is 
probable, however, that the lime, which constitutes tlie 


greater 
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"renter part of the insoluble portion of the ashes, is not in 
the state of carbonate in the plant, but saturated, as well us 
the pt>tash, vvitli another acid, which will be mentioned pre¬ 
sently. 

From these observations we may infer, that a hundred too lbs. of ash. 
pounds of the ashes produced by incinerating the, phytolacca 
will yield 66lbs. 10 o*. 5 dr. of dried alhaline carbonate boLte of p<»i- 
nearly pure, and containing about 42 lbs. of pure and cans- 
tic potash*. 


Spct. II. 

Examination of the acUt that neutralizes the j)ptash in the 

phytolacca, • 

1 BOILED 4| hectogr*. [l 4| oz. troy] of the fresh woody 14^ oz. of the 
stalks of this plant in a quantity of Water. The decoction 
did not change infusion of litmus. On evaporating to a si- 
rupy consistence, 1 gram. [15| grs.] of a salt confusedly yielded iSlgrs 
crystallized was deposited hy standing sofne time. Of this neutral salt, 
the greater part was soluble in water, 2*6 decig. [3J grs.] of 
a white powder remaining, which were dissolled in nitric 
acid. With this solution nitmte. of lead gave a white pre¬ 
cipitate, which, dried and put on a red hot iron, gave a lit¬ 
tle smoke, and left a yellow oxide of lead, soluble in a weak 
acid. 

The soluble part of the saline deposit did not afford any Not dktinctly 
very distinct crystals ou being evaporated, but a saline crust' 
of a very pungent taste was formed. 

This salt swells up and is carbonized when "exposed to the Swells «p, 
fire, and leaves as a residdum carbonate of potasii. The 

, \ % , > 1 1,1- -1 . lu-av'-s oarbo- 

sarue salt, when heated with concentrated sulphuric acid, is lute of potash, 
blackened, and produces sulphurous acid. * 

Linie water, imd the nitrates of lime, stroutian, and lead, W«h Hme, 
form white precipitates in its solution, which are insoluble in joad^^lnsoluble 
distilled vinegar* , »u vinegar. 

f As potftiih' tUiniui!)he.s coasidenibly in vegetables in proportion as 
they approach the wuody states U is probable, that the phytolacca would 
aFFurd a much greater proportion of potash in an oarher stage of its 
growth. 


These 
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The decoction These experiments announced a deliquescent and diffi- 
precipitated by Crystallizuble salt in the phytolacca: and to separate 

nitrate of lead, its elements, I diluted the decoction, which had been eva¬ 
porated to a sirupy consistence, with a sufficient quantity 
of water. To this I added a solution of nitrate of lead, 
which formed a very copious precipitate ; and the filtered 
liquor afforded an abundant crystallization of nitrate of i)ot- 
ash. 

With sulphuric The precipitate, after being well washed and dried, weigh- 
sSfoFaree. ^ gram. [77 grs.]. Beiiig treated with a fourth of its 
weight of sulphuric acid diluted with six parts of water, a 
tolerably decided smell of ufee exhaled from the mixture, 
which had been exposed to a gentle heat on a sand bath ; 
and the liquor wa.s filtered. What passed through was acid; 
did not crystallize by evaporation or standing; and on con¬ 
tinuing the evaporation a glutinous matter I'emaiued, yellow* 
ish, attrat'tiiig moisture from the air, and carbonized by a 
stronger heat. 

In this acid the nitrate of lead produced a very copious 
flocculent precipitate ; and the precipitate, exposed to the 
blowpipe, was immediately reduced to a globule of metuilic 
lead. 

The nitrates of lime aiid strontian produced no percepti-? 
ble alteration in it, but ammonia occasioned a precipitate. 

It precipitated lime water; and the precipitate put on a 
hot iron began by carbonizing, and left some ashes, which 
dissolved with effervescence in nitric acid. 

What remained of the acid I saturated with soda, but no 
crystals were produced by evaporation. The result of this 
cornbitjutiou, when heated iu a crucible, burned; leaving ^ 
light, alkaline coal, that effervesced with nitric acid. 

From the properties licre mentioned;*lt appears, that the 
acid of phytolacca has considei'able affinity to the malic, but 
Points ii! which With a few shades of difference. With lime and lead malic 
they dilfei, a^iil fornls flocculent precipitates very easily soluble in dis¬ 
tilled vinegar; but those wdth the phytolacric acid are in- 
Teihaps inter- sohiblc. This Acid may probably 'be a mean between the 

inff/uitu be- ixtalic and oxalic, or an oxigenlzed malic acid ; but as it is 
tween the rti a- . , 

lie and oxalic, abnpdant lu the phytolacca, it will be easy to asc^itam 
this by farther examination of its saline combinatiems. 


The acid li¬ 
quor. 


Farther exa- 
miived. 


Analogous to 
the malic, 
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On the contraiy, should it prove to be malic acid, it would 
J>e at least the first example of malate of potash found abun¬ 
dantly as a natural pijoduction 


Sect. ITT. 

Examinutian of the colouring matter contained in the berries of 

the phytohicca. 

The berries bein^ bruised in a j^lass mortar with a certain The colouring 
quantity of water, the filtered li<juor was of a fine bright pur- 
pie colour. * I at first attempted to fix it on cloths, but soon 
found its extreme fatvaciousness. 

The jnice of the berries lias a sweetish taste, leaving be- The juice of 
hind a sensation of acrinnmy. Paper tinged blue with lit- 
mus, and wetied with water, was reddened when dipped into 
it; bpt the blu<? was restored without the least alteration by 
washing with a little warm water. 

At a moderate temperature it soon underwent the vinous .Sonti ferments, 
fermentation. The wine prodneed was unjileasant to tfie ^ 
taste, but brandy may be obtained from it by distillation. ' * 

If a few drops of lime water be added to fhe juice, it soon t.imf wntcf 
assumes a fine yellow colour; but the smallest quantitj'^ of 
acid soon restores its purple hue. If the yellow^ liquor have A,ny acid, 
sufficient colour to w'rite w’ith it, breathing on the paper will 
change the yellow letters to purple; and so will even expo* 
sure to the air, thougli less sjjecddy. 

Sulphuretted hidrogen, or urine added in small quantity ^ulphureUed 
to the yellow liquor, changes it immediately purple. hi.irogon, or 

The deep yellow' liciuor produced by the conibinutiou of 
the purple of phytolacca with lime grows lighter by the ad- Wator dilutes 
ditiou of water, and^&ssuines the tint of chromate of potash. tiieycHow,and 
But if the quantity of water,be still increased, the original t?ty*^Jestoicr'' 
purple reappears, . At first I ascribed this effect to the cai-- h'e puride. 
bonie aad, tjiat might be contained in the water; but wafer 
long boiled exliibits the same phenomenon. Hence I infer, 
that water acts by' ivcakenih|f the effect of the lime in iljo 
yellow liquor, which occasions it to return to purple. 

From what has been said it appears, that the y'cllow li¬ 
quid affords a very delicate test of the presence of acids; of acid^:^^ 

and 
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and fi comparative experiment « :Jh litmus will corroborate 
this.' Into two glasses [ put equal <]unntities of the juice of 
piiytolacca, which I had turnefl yellow by a few drops of 
lime water: and into the two other "lasses I put an equal 
wo!p,!it of infus-on of litmus, of an e<pifil depth of colour. 
Mcj’-e than Go drops of a very weak ac!<l were jeviuired to 
reihlen the infusion of litmus, but hss than l.T restoved the 
purple colour of the mellow liquor, Heuct'it follows, that 
the yellow liquor of phytolae<’Ji is at least four times as seii- 
butdoes not sible as tire infusion of litmus ; hut the yellow liquor heiu" • 
keep. extremely fugacious. It cannot he kept, or even used hut just 

after it is prepared. A few hours are sulficleut to eha.ige it. 
Its spontaneous First a faUqw' precipitate falls down, w hich, looked at in the 
ebangeA, exhibits very small seiiles with the various hues of the 

opal. After a few days bmnn jRoc\b sepaiate from it. The 
prrjperties of the reagent are then entirely destroyed, and at 
length the litpior is almost-whtdly deprived of colour. 

The follow ing are the results produced in the purple liquor 
by other rcagenls. 

Caustic alkalis give it a yr*llow colour. Alkaline subcar- 
bouates, a fine violet, that fades, and becomes ^ellpw, by 
<-«■ . r ^ standing. Weak acids, nothing perceptible. Dilute oxi- 
apf«ni. on the genizt'd muriatic acid, a complete depntutiou of colour, with 
purple liquor, flocivs. Alum, nothing apparent on mixing, but after 

some days a very light red precipitate. Muriate of lime, no 
change. Muriate of tin, a red sediment inclluing to lilac, 
and leading the supernatant fluid colourless. Nitrate of 
lead, a precipitate of the colour of wiue-lecs. Superoxided 
suljdiate of iron, a dirty violet; and on adding an alkali a 
very deep green precipitate, changing yellow by exposure to 
the air. 

The purple colour that tinges the epidermis of the stalks 
of the phytolacca Is precisely of the' sJ^me nature as thatcoii- 
The foJouring in the beirics, and i^llbrdetl the same results, 

maitciofihe 4 liavy convined myself, that this purple does not arise 
sulks the Bam e. alteration of any colour hy an acid: for having 

ehaiiL'cd it yellow by ammonia pejfectly freed from carbonic 

Not 0 COlOVST ^ % • It/ ,11 

a!^tei.:(J by an acid, initpreguated linen with this, and exposed the linen to a 
moderafo temfh'iature excluding tlie air, the purple rc- 


appeuretl in all its luslrtj as the aumionia was volatilisfcd. 


This 
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Tljis colour is dift'ereut therefore from that of f<omc otVjer 

fruits, as the plum and cherry, whicli becomes green on the 

addition of alkalis ; and from that of litmus, which alkalis buffers from 

turn blue: hut it appears to have some analoyy with tliat of 
, .. 1 ' 1 - i 11 some other 

the grape, as Inne water 4;uriis red wnne ol a dirty yellow, .uj,, . 

which acids change again to red. Analogous, to 

(hut < i tUe 
gra^je. 

Sect. IV. 

Other properties, mid cuHiimtion of the phytolacca, 

t 

In North ATncricHihe leaves are Iwdled, and eaten as spi¬ 
nach, and I luive found them very good*. The juice of the xt^jeaTcsesca- 
root is a purgative, and may he taken in the dose of a table- lent, 
spoonful or two; hut must not he used when there is any of 
iiidamination of the vi.scera. The narcotic virtues, that have 
been ascribed to it are illusory, as Leraery observed. 

It may be propagated by seed, sown in the ‘Spring in light 
ground, and transplanted to a drj" soil,wliich should he dug 
very deep. When the plants have taken root, they re^quire 
no care, but to bo kept free from weeds. Tbe stalks die 
W'ith the first frosts, but the roots are perennial, and throw 
out shoots in the spring for several years. 


III. 

A Memoir on the Proteus Angvinus; by Baron von Zoisf. 

The proteus atiguinus is found in Carniola, between 

8itt\ch, an ancient monastery about eight leagues from Ijiy- Where found* 

bach, on the road to Neustadt, and a small village called Vir 

in the. Sciavonian Imiguage, and Weyer in German. 

* Th“ yoimg shoots are said lo be as good as asparagus. Tr. 

•{- Translat'd from the Italiun rtiauuseript of Baron Zois by Mr..Siauve, 
commissary at vriir; and insert'=‘d in the Magazin Eucyclopedtque for 
January, 1807, p. 59 f whence this article is taken. 


The 
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I^innens sofs- 
pectp.d it to be 
a larva. 


Bfiwected. 


Its analogy to 
UtTK of some 


ON THE PnOTlUS ANGUINUS. 

Tlieroclv thiit composes the hills of Sittich is a compaot,, 
stratified, calcareous* mas.'-, rising in the centre of our Alps 
to the height of 1500 toises above the ^evel of the A<lnatic ; 
aiul the geological character of which is to bb intersperserl 
with funnel-shaped bollofts ou tile atirrace, and groltods and 
caverns iutornally. 

At the fool ttf a part of this calcareous rock, at ihe bottom 
of the valley of Vi«’, are two ope'iit.gs or mouth ' of grottoes, 
15 or 18 inches in diameler, 3 \;r 1 et above the siirfiice of 
the ground, and aljout VJ fc*' from edch other. 

From'each of tliese u st:eun* o! ^ r<hl -o-d litcj'ici wiiier flows 
into a small basin beneath, which is ss-br^n d lost in the 

f V 

ground about 750 paces be^oisd the vH;;!ge. Ihc ainnhi- 
biouH animal in question has peve*- yet been tbund In tJar- 
niula. except in thc'^etwo i)adns : asnl av. it is never scon in 
them, except Oft the melting of the snow, or after heavy 
rains, it is siifiposed, thiat tite overflowing ol' the subteiranean 
reservoirs, to which the'r belong, drives them out. The f)ea- 
sants of Vir, wbi) know tlteni oy traditior* us w^ell as ex^ri- 
ence, call them ac/n rifmt white fish, or zhlovotltLa riba, fish 
that has something liUmaii. The latter name alludes to th« 
joints of their toes, or fingers, and tin; colour of their skiu. 

The animal w'as first made kimwn to the public by Dr* 
Laurenti, in his Si/twpsi.^ HejitjHum, in Db8, ilc gave it 
the name of proteus anguiims. Scopoli, who saw it alive, 
gave a fuller description of it in l77-!» in h\$ Aimu^ Quintus 
llistorieo-Naturafis, Ho says, that Liuneiis, to wliom he 
sent i^, considered it as the larva of a li^aul; but lie thought 
it a distinct genus. Liuneus however expressed 
doiibtingly both on this and the protons tritonius of Schmo^ls*. 
found in luke^ in the inferior paifs of Austria.; U'aviug ii lo 
accurate and fepeqted otiservation to decide, whether or not 
they underwent a transfotmntion,, at a late period. 

To ffira^ard the ^ihdiqfr of^itbe j)roh^^^ 3a|qa ^iis sent 
several specir|en8 of tfie prqteus auguini^a preserved in spwl 
to Dr. %hrt*i^er, of history gt 

be paight db^ct them. The aniitomical descfiiptidh is ghiwii^ 
M length in Phitoi)phieal Transactions for fSOh : 

The princijial dhalo^y betiveen tlic proteus and thelafvce 
of fome amj|bibia, Which has occasioned thetn to be con- 

i^unded 
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foundoil*^, consists in t!ie gills roiTiUiOU to botli. Mr. Schreiber afnpMbia ia 
however observes* that the gills of the protcus differ esscn- 
tiully from those of l|irvjc atid fishes by their red colour, 
owing to tlse blood whicii it can <*s to circulate through them 
more or less abundantly at |deaaure. 

As to the organs of respiration, Mr. Schreiber asserts, that, 
having disserted a great uurober of larva* of aquatic li«;ard$, 
he never fnuud the leafet analogy between them and the pro¬ 
tons. lie considers it as more allied to the s'lron laeertiua, Moreajialo- ^ 
‘both having gills and lungs; though Camper indeed denies fen hceruL? 
the existence oi' lungs in the siren. It is true Mr. Sehseiber 
observes, the siren differs in liaving but two feet; short 
head without any beak; a small, Yiointed month*; eyes very 
itjipaj'cnt, and eyebrows; and the lungs, though equally Lmigs, 
formed of due single meinbratie, without any cellular divi¬ 
sions, running idoijg both sides r»f the body, and exdubiting 
neither the various turns nor ilic very remarkable bladders 
found in those of the proteus. 


That Mr. Sclireiber found it difficult to discover and as- to as¬ 
certain all the parts of the organization of specimens, that its ' 

had been kejA a long time in spirits, is not at all surprising. 

He observed ovaries however, and even something that had A()parently 

the form of a uterus; bat he lays no great stress on tliese '^raneo and a 

j » uterus. 

sbght appearances. 

I hope however be will be able to decide the question, by 
means of the dissection of some individuals, which I have 
found means to send him alive. The basiivs at Vir had fur- Only from Sto 
nilhedonly three, four, or five in a year since T79fi ^ but on ^ found iu a 
thft of Hecember, 1804* oti the thawing of a deep snow, ^ 
fi)M|#een ware brouglii me at once. These are at present at Once 14. 
Vienqa, soiite of thewci an ier the eye of Mr. Schreiber, and 
others in a subterraneous ca,uul, under circumstances the 


< ' \ 

♦ Tbf' sit ilesiliit^'ati^'ih^protoi are consi- 

4SttS4 aS a ^tlhrt igaOue' litefddle'fhii ^oguinus'i whleh liad' already been 
StSd jfss^ribed, batof’tb^IttiatJiicrs iSiid WiWs ofwbkh Baron Zois 
b«br'a«WJ irttertstHilff p'articulaiif, and tho'ttHonias ofSchranck, 
Humboldt-aad Bpnpland observed asiotbor ipectSs in Beru, the slcla and 
oi which perfectly res^unble those of the sStatnander, 


most 
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mof.t f5!vnu!'ul)le for tlioir nourishment, and for their Kveed* 
in-’, if tin*) tx* rapuble of if*". * 

Manners. As to the manner of living of the proteus, whether it he a 

, perfect animal or not, its principal character is a very decided 

Hiilii)atiiv to dayli}'lit. Exposed to tin* sun it is irjitati*d in 
an extraordmarv manner, and makes contmiiui ejlorts to e*- 
No external c^pe. Yet it has no eyes externally, or, as Scopoii assorts, 
eyes! two tubercles in the phaoe of eyes. Mr. Schreiber first dis-- 

bnttwoiiTif1**r-its small, black, subcutaneous eyes, wltich are per- 
neaihtheik.n. ceptible sometimes, though but rarely; and this only in in¬ 
dividuals that have grown lean by forced abstinence, and the 
epidermis of which is become very thin. 

In its movements under water the proteus sometimes em¬ 
ploys its paws, or feet; at other times its tail, in dilferent 
manners. Its progress is slow and circumsjiect: but when it 


Mov««; bv 
means ot i*s 
paws, or tall, 
slow ly. 


When ofTt'inl- irritated it flees with swiftness, and with a sinuous motion 
«l qi-i.kly and |Jhe ail eel. In this ca.se it makes ho use of its feet; and as 
like dll u- . bi hind might imptde its veloeity, it keeps them close 

Conceal^ itself body. During the day It likes to keep itself concealed, 

in the claj: and seldom changes its place : by night on the contrary it is 
at night IB luo-about at the bottom of the tvater, and 

llOu* * ^ 

fretjuently attempts to get out. ^ 

Take- no food Those t at are thus in captivity would iievftr touch any of 
in confine- the food ofl'tred them, such as fresh eggs of Ashes, fibres of 
fishes or frogs, atpiatie worms, polypi, conferva, &c.; not 
even the helix thermalis, tliougli it is certain in a state of 
liberty they swallow a great number of these testaceous aui- 
mals; for 1 have found as many as eighty-four of thei# 
shells in the excrements of aw^ell fed proteus, which be dis- 
chargctl at three times the second day of his captivityw 
When living ones were given htui> he took up one ^ith hit 


meat. 


Receptacle 
fonnel for 
thorn by the 
archduke. 


•The atchdukc Jtihn Has had a Subterranean canal coiislructed of tufi* 
A sircdin pf spniig water ruirs through th« sisiuo^'nies formed in it, and 
iilh' the ditT«i'.nit Haslns, in which the protei are,* A Siting was setectedj 
the wateriiOf v'l^ch coataln insects adapted ior ehelf foodj apd means 
Iiaive bedn contrived for inspecting the little colony, when U may he 
thonght time, to he wishetl by the epicure, that the protei majf 
breed, fur their flesh is #hite, delicate, and of an exquisite flavour, 
as I have been assured by Bsrou Zois, wh.o has eaten it. Note 
Mr, Siaiive, 


mouth. 
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mouth; hut imraeduitelv threw it out to ilie distance of two 
ipi'hes. Afterward he chose rather to leave them to breed, 
thou to taste them. * 

Notwithstanding; this obstinacy in refusing all kind of Lives a long 
food, these aulmals live a lon*y time in pure water, if they in water 
be kept in the shade in wooden tubs 1.5 or 18 inches high, 
and as much ill diameter; and if the temperature of the 
water, which ought to he ciianged every four or five days, 
do not exceed fi° of Reaumur [50° F.]. Rut into cold wa- about 50* F. 
ter in which snovv was floating, J have seen them experience 
painful sensations, manifested by their agitation, apd die 
within four and twenty hours. 

When put together they appear to know one another, for KnowoncRno* 
the new comers soon grow familiar with the old ones, and 
sometimes even utter a gentle cry, that seems to indicate Utter aery of 
tlieir satisfaction*: on the contrary, when they are offended 
by the curiosity of the spectators, or the appearance of the displeasure, 
sun, they hiss with a harsh tone, very different from the pre¬ 
ceding, and at the same time emit Vmbbles of air from the 
mouth and gills. The degree of their agitation may be dis- Express of- 
tihguished by the greater or less tumefaction of the branchy 
plumes that rise from the gills, as well as from their colour, “ 
which in this state assumes a fine crimson. ]f these plumes * 
be then viewed with a microscope, they resemble branches 
of coral i but when the animal is tranquil they fall, become 
flaccid, and are of a livid white. 

WHth a lerts of moderate power the systole and diastole Circulaiion of 
of the pulse may be perceived in these plumes, the branches 

“ft, ' ' ' ' • . " 

f 

• The proteus aj^pears to poR<;e»<» the sense of feeling in an eminent 
d^cee. -I have often bton pleased to see it pass its little hartds over 
others of its own spfefciot: ' 

Hoifrever this may be, the resemblance of its fore paws to the human 
hand, the gne.carnatipa tint of this pretty apiiu^ii, the transparent epi¬ 
dermis that niay be compared with that ,w,hi«ih covyrs the person of a 
handsome woman^ the sj^rt of aipLoroun cry it utters when it has a com- 
f«nion given it, have thrown ni« more than once into a re very. I know 
not whether the proteus possess! niore than ordinary intelligence ; but 
eveiy thing, even to its obstinacy in refu<tlng, all kind of nourishment, 
interest me in favour of this^A-snae, as the CarnioJians call it. Note of. 

Mr, ^latcee. 


. of- 
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of whicli are so many hi])es; aiid the red "lobules of blood 
may be seen to ascend and descend ui eaHi pulsation, I 
have counted from forty-liye to forty-eig'd of these pulsation® 
in a minute. 


Ootofthe wa- Out of the water the proteus cannot proroed more than 
gromal* ^ {^lutiotnis substauce, with wb’cii it is en- 

and dies. velopcd^ soon dries, and glues it to the ground by the part 
on which it drags itself along. Several of mine died in this 
state. Having found one thus, that had still some signs of 
life, I separated it with ray hand ; but it died two days Stf-. 
ter, jlmving a red streak, indicating inflammation, along the 
side which had adhered to the ground. Others after it, 
which 'vere separated by means of warm water, coutinued 
Before dciiih to live. In all that died under my inspection I observed an 
tlioir slimy infallible sign of approaching death : the gluten, with which 
CO.I separates, covered, begins to separate from the body, and be¬ 

comes visible in the water; it floats about them in flocks, 
attaching itself particulaily to the paws and tail; at length 
they turn on their backs, and soon come to die on the sur¬ 
face of the water. 

Size from 7 in. The annexed figure of a proteus anguiniis drawn from 
to t5, by 6 or nature, PI. HI, fig. % gives an accurate idea of its exter-* 
l8 line#. form. With respect to size, they have been found ftom 

seven or eight to twelve or thirteen inches long, and even 
fifteen or si^iteen; and in diameter from six to eighteen lines. 
These dimensions do not agree, with those of the aquatip, sa¬ 
lamander, and there is no other reptile in Catniola, that can 
be compared with it. ^ 

Three have ^ present three, that have lived in pure water fwd^ 

been kept 28 years and four months. ^ They have grown thin, and;^^i- 
nished in size one half; and the fin that forms the even 
, a])pcars to be shortened f yet they areJn perfect health. 1 
shall not fajl to observe the duration of fbtdr lives; though 
I begin to persuade myself that ^lie vague term, which Lin- 
»eu$’expre|8e8 by the wofds tran^brfnation at a late period, 
is already past, ‘ • * > . 


months. 
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IV. 

Account of the Ant}q-»e Vessel, that was preserved at Qenoa 
tinder the name of ^ACKO Catino, and reputed to he an 
Emerald; with the Report made of it to the French Instil 
tute, August 4, 1906, % 3/r. Guyton 


. Dish of an hexagonal shape hatl long been in possession Sacro Catino. 
of the city of Genoa, which was supposed to be an emerald, 
and conscqucMitly of inestimable price. Fartber to erdiance 
its value, according to the legend it was the very dish, on Lcjrenrt re* 
tvhich the paschal lamb was served up, when Christ cele- 
brated the passover with his apostles, afterward niir-aculously 
converted into an emerald ; though eoine will have it to have 
been originally on emerald, and among the preseiits of the 
queen of Sheba to Solomon. Neither is it agreed in what Brought from 
manner it came into the possession of the Genoese; as some 
say it was their part of the booty found at the taking of 
Ceesarea in the first croisade; others, that it was presented 
to them by Baldwin king of Constantinople. It was so ^fortgaged fot 
highly valued, however, that at the siege of Genoa in 13iy, li-'OO marks of 
it was mortgaged for ViOO marks of gold, and redeemed 
eleven years after. 

An act passed in 147b to prohibit its being touched with saspirior><! of 
gold, silver, gems, coral, or any other substance, under very us being glass, 
t heavy penalties, and even in some cases pain of death, 
show^s, that siisjncious of ils genuineness existed. William 
ojt‘ Tyre is the first we know, that expresses such a suspicion. 

Baj*th<^leiny observed in it blebs, which induced Him to think 
it glass. Condamine too, examining it by torchlight, and 
at some distance, could not perceive iu it any of those clouds 
or defects ol‘ ti anspnrency, that are commoh in emeralds as 
well as in all gems of a certain size; yet he evidently dia* 
cerned several vacuities, resembling air blebs, both 

round and ovab 

* Abstracted from Mag. Ejicycloi^edique, January, 1807, p. IS 75 
and Annales de Chiinie, Vol. LXl, p. 800, March, 1807. 
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Removed to At length this vessel having been transferred to the inopp'ii^' 
**** rial library, the Institute was requested by the minister to 
ascertain its quality; and Haiiy, Vauquelin, and Guyton* 
were accordingly appointed to examine it. What follows is 
the substance of Mr. Guyton’s report. 

Its figure. jtg diameter^ from one angle to another, is 39*143 cent. 

[15 in. 3 1. Eng.], its depth within 12*357 [4 in. 8 I,], its 
height, including the foot, which is of the same piece,, 16-476 
[6 in. 41-]. It has two handles, likewise formed in the same 
piece, without any ap^^runce of having being joined to it 
after it was made. One of these is broken. The bottom ap- 
peari'to have been wrought on the wheel, so as to form a rir- 
<de of small cavities, whence-issue six rays, corresponding to 
the angles; PI. Ill, fig* 3, is an exact representation of the 
bottom; fig. 4 shows it standing on its foot, and fig. 5 in.* 
verted, with the position of its handles, which are placetl so 
as to be concealed, yet in a manner to be taken hold of ea* 
sily. 

Colour. The colour of the dish is an olive green, duller than that 

of the peridot, with something of a greasy cast, that brings 
it nearer to the plasma of the German mineralogists, than 
to the green emerald of Peru, or the bluish emerald, or 
aqua marina, of Siberia. Its transparency participates of 
this tint* ' 

Has blebs. On holding it up against the light, a bleb about 3 millipi* 
[*78 of a line] is distinguishable near the centre, and farther 
off some very small blebs. 

It would be difficult from this description to infer the naaf 
ture of its substance, since it is now well known, that the 
colour of gems of the same sipecies varies considerably, and 
that rock crystals exhibit blebs interiorly, which we <eannpt 
plways distinguish with certainty from those in glass. 

Spec, gray not We could jjot co.tiveniently examine its specific gravity, 

exaimned, account of its size: and besides it would have been to' 

little.^purpose, as the specific gravity of the emerald does not 
much exceed that of common glass, and is.inferior to that of 
a glass loaded with metallic oxides. 

Hardness. .We ascertained its hardness, ^however, which is a less 
equivocal t^iaracty of gems; and found it very evidently 
scratched not only by the emeralds of Peru and Siberia, 

' but 


These marks 
doubtful. 


examined. 
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evlinby rock crystal. This would be sufbcient to de« Not tn emc- 
cide, that it could not be a real emerald, if the enormous 
"block, from which such a vessel must have been cut, would 
not be a phenomenon, that nothing hitherto found in nftture 
tenders probable. 

It is a manifest errour in Dutens, to admit among the va» Mistake of 
rieties of the Peruvian emerald a stone that can be touched 
by the file. Those of the environ^ of Limoges, which are 
scarcely transparent, scratch flint. 

The largest emeralds known, before the discovery of the Largest em*. 
colourless emeralds in the department of Haute-Vienne, 
and mentioned in the inventory of the Garde-Meuble, the 
catalogues of Davila, Daugny, &c., and those that Conda« 
mine saw at Rome, which he considered as enormous, did not 
exceed 10 or 12 cent. [3in. 9 I. or 4in. 7l.] long, by 3 or 4 
[l in. 21. or 1 in. 611] broad. Even those of the commune Those of 
of Bessines have yet afforded only masses of 30 or 40 cent, France. 

[11 in. 7h or 15 in. 61.] high, by 15 or l6 [5 in. 81. or6in. 

21.] thick. 

We may Judge what would be the value of the dish, if it 
were a real emerald, by taking the rule of its being worth 
one fourth the price of a diamond of equal weight. 

What has been said is sufficient to authorise us to con- a-? it is colour, 
elude, that the substance of the dish cannot be considered » 

as an emerald, or any other geih, but is 'coloured glass. Isa^n antique. 
We leave to others to determine its value, either as a work 
of art, or as an antique; and whether it may be identified 
or compared with that wliich Herodotus says he saw at 
Tyrt*i\;in the temple of Hercules, We ^hall only observe, 

Riat the art of imitating gems by coloured glass dates from 
remote antiquity. Pliny speaks in several places of these 
Calse stones, and points out the method of distinguishing 
them, by trying' their hardness agaihst others. 


H2 
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V. 

On the CuUhfttion of the Cramhc Mariiima of Lhmeits^ or 
Sea Kale. By Mr. John Maher, F. H. H.* 


Culture of sea 
kale 


improved by 
Mr, Curtis. 


Very fine pro¬ 
duced at £d' 

raonion. 


Place*? where 
found wild. 


JL F the man who makes two blades of grass grow where 
only OMC grew before, is to be esteemed an important benc> 
factor to his country; he w'ho teaches ns how to improve a 
palatable and nutritious vegetable, bltlierto often neglected, 
upon khc barren cliffs of our sea-girt isle, has surely no ^inall 
claims to our gratitude: as surli, I must ever regard thohe 
of the late Mr. Curtis, from whose }>amphlet Upon the 
Crambe Mariiima, or Sen Kale, I first learnt how to grow 
this early esculent; but as Ills usoful directions are yet in 
the hands of comparatively lew of rny brother gardeners, 
and as the young shoots have been obtained at Edmonton 
of a size and delieacy greatly superior to what geuerully 
appears at the table, 1 venture to offer a particular account 
of the method of cultivating it there to the Horticultural 
Society. 

Tlie particular places on record where this plant grow** 
wild, arc below Maryport; also between Ravenglus* and 
Bootle, in Cutnherland; at Jlooseheck, in Low Furne»»s, 
Lancashire ; near Conway, plentil'ully, but in the most in¬ 
accessible rocks promontory of JJyn, and near CrMfC«ef/<, 
in Caernarvonshire; between tthu^dgaer and fJandwyn, in 
the isle of Angle.sea; about Port Ivon, in Glamorganshire; 
near Megavissey, in Cornwall; marly eliffs, near Teigiiot- 
mdwih, Siud Sldmonth, In Devonshire; on Chesii Bank, ehalk 
cliffs at VPffymotfth, l.utworth Cove, and about Poble, in 
il>orsetshife^ at Jfhterii Court, in Hampshire; near 
thing and SltotekaM, cliffs at Benchy HeAd, and near Hae-- 
Sussex ; between Folkstone and Dover, at St. Mar- 
ufaret'a and J^angdon Bays, between If^iitstablc and the Isle 
if Thanet, at Lidde, iit Kent; near Harwich, in Essex; on 
the north tjoust of Noifolk, abundantly; near Fast-castle, 


' * Foim the Tr.msacti«ns of the-HAirticuUural Society of hemdon, 

V«>1 I, Pdtt I,' p. I.T. For an account of the objects of this society .toe 
Journal, VoLXlVj, p. IbO. 


Berwickshire. 
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Bf‘nvil*l<iilnre. According to Dr. Soiiitb, sandy sliores are Natural m>U. 
its nutiirul soil, but by what I can learn from others, as well 
• as my own perfioual observation, it prefers loamy cliffs, mixed 
with gravel. I IVmiwl it near JJover^ also in Sussex, to stiff 
loam : to the extensive beach of pure sjand, both above and 
below Scarborough, in Yorkshire, it is, I believe, quite a 
stranger, ^ 

The whole plant is smooth* of a beautiful glaucous hue, Description, 
covered with a very hue meal; ot'Casionally, however, it vu- 
rie« like Ihe wallflower-le.aved ten w'ceks stock, with quite 
green leaves. Hoot daik brown, pe»'enniul, running deep 
into the ground, <Hvided into numerous wide spreading 
bmuehcs, but not crcj^ping*. Radical leaves very large, 
and spreading wide upon the ground, waved, more or less 
slnuated, ainl indented, eontaining a bud, or rudiment of the 
next year’s stem at the bottom of the leafstalk, dying away 
in tlie autumn t- Stems sovend, from one foot and a half 
to two feet high, erect, branching alternately, and terminat¬ 
ing in largv paniv les of spiked flowers, which smell some¬ 
what like honey. Petluucies, as the fruit swells, consider¬ 
ably elongated. Calyx often tinged with purple, its leaflets 
nearly equal. Petals cream coloured, wuth purple claws, 
larger tlian in many genera of this natural order. Filaments 
purple. Anthers jiale yellow. Glands 'of tlie receptacle 
between the longer tilaments yellowish green. Stigma pale 
yellow. Pouch, as the accurate Mr. Woodward describes it 
in Withering’s work, at first egg-shaped, afterwards nearly 
globular, fleshy, fulling off when ripe, about August, with 
the seed in it, which is large, und of a pale brown colour. 

I* Root not creeping, in tlie proper sun-'e of that wonf, as Parkinson, 

Miller, anJ Brj'ant have doscribo«J if ; l>ut if the bianches. b.* divided 
into d number of ni'-ces, c ich picL-e ’will grow if committed to the earth ; 
arl|fas it ii? imi>ns«iiblc to dig urn<ing the widelj extended loOts of these 
plants Without tutting many of them, and leaving a number of fragmehte, 
plants arise from such around the original, and give to it the appearance 
of having creeping root*. Curt. 

•f Parkinson perhaps never cornmitted a more egregious blunder, than 
in the account he has given of ihis part of the pLinPs economy 7% e 
roof is somewhat gteat, kac/nn^ the green lear'es ail the winterJ** Bryant, 
in liis FL Ditel. nif^led, jierbaps, by this account, says, ** The radical 
/paces being green ail the tcinter, are cut by the inhabitaiUfi where the 
plant grows, and boiled a$ cabbage. Curt. 


The 
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Exported 200 The Crambe Maritima was knowijjy and sent from this 
years ago. kio^om to the continent more than two hundred years ago, 
by rObel, and Tunier*; but our immortal countrjnuan, 
■Miller noticed Philip Mdier, has the honour of being the lirst who wrote 
upon it professionally, as an esculent, telling us, in the hrst 
edition of his GarJeuer’s Dictionary, published in 1731, 
that the iphabitants ol‘ Sussex gather the wild plant to eat 
in 8i>riog, soon after the heads atie tlinM out of the ground, 
otLe.vv.'se it will be tough and lunkk Professor Martyn, 
next, in the last edition of the same worts, has printed some 
valuable additional instructions, how to cultivate this plant, 
from the MS. of the Rev. Mr, Lauren*. Lastly, the late 
celebrated Mr, Curtis has done more to recomineud it, and 
diUuse the knowledge of it, in the dissertation above quoted, 
tlmti any of his predecessors. 

To grow this vegetable in the highest perfection, prepare 
the ground in December or January, by trenching it two 
feet and a half deep; if not that depth naturally, and light, 
it muat be made so artiticially, by adding a due proportion 
of fine white &and, and very rotten vegetable mould. If your 
ground is wet in winter, it must be effectually drained, so 
that no water may stand within a foot at least of the bot¬ 
tom : for the strength of your plants depends on the dryness 
of the bottom, and riclmess of your soil. Then divide the 
ground into beds, four feet wide, with alleys of eighteen 
inches, after which, at the distance of every two feet each 
way, sow five or six seeds two inches deep, in a circle of 
about four inches diameter; this operation must be per¬ 
formed with strict fcarfe and regularity, as the plants ai‘e af¬ 
terwards to be Covered with the blanching pots f, of which 

a drawing 


Mode of cul¬ 
ture. 


^ • It woulddifficult to ascertain the precis? period of its bcingvlpirst 
mas a culinary plant; on many j>arts of the seacoast, the 
inhabitants for thne imntehuirial have been in the jjrattice of seeking for 
the planfm ihe'spriiijr, whefe It grows spontaneously; and, removing 
the sand or prbbiles, they cut off the young sbootfeas yet blanched, close 
tothe,rapt. William Jones, of Chelsea, saw bundle^ of it ip, a 
cuitivatod state,'exposed fur sale, in Chichostor market, in the year l763. 
Ctrar. , ^ 

f Jt appears to me, that for forcing, it would be ^ gfeat improvement 
tp niakf the blanching pots irt two pieces, the uppermost of which 

should 
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a drawitig is annexed, PI. ITT, 6, and both the health 
and Ijeaut}^ of the crop depends upon their standing at equal ■ 
distances. Tn the months of May and June, if the seeds 
are sound, the youngf plants will appear. When they have 
made three or four leaves, take away all but three of tho^ 
best plants from each circle, planting out those you pull up 
(wljich by a careful hand may be drawn with all their tap 
root) in a spare bed for extrafbrcing, or to repair accidents. 

The turnip fly and wire worm are great enemt^ to the whole Wire worm 

class of tetradynarnia plants. I know no remedy for the turnip fly. 

latter, but picking them out of the ground by hand ; the 

former may be prevented from doing much damage,* by a 

circle of quick lime strewed rOund- the young plants. If 

the months of June and July prove dry, water the whole 

beds plentifnlly. In the following November, as soon as 

the leaves are deca^^ed, clear them away, and cover the beds 

an inch thick with fresh light earth and sand, that has laid 

in a heap and been turned over at least three times the pre» 

ceding summer; tlris, and indeed all composts, should be 

kept scrnpulonsly free from weeds, many of which nourish 

insects, and the compost is too often filled with their eggs 

and grubs. Upon this dressing of sandy loam, throw about 

six inches in depth of light stable litter, which finishes every 

thing to be done the first year. 

Tn the spring of the second year, when the plants are be- 2d year, 
ginning to push, rake off the stable litter, digg'mg a little 
0 f the most rotten into the allipys, and add another inch in 
depth of fresh loam and sand. Abstain from cutting this 
year, though some of the plants wiil probably rise very 
strong, treating the beds the succeeding winter exactly as 
before, 

^ t* 

The third season, a tittle before the plants begin to stir, gj geason. 
ral?fe off the winter covering, laying on now an inch in depth 
of pure dry sand, or fine gravel,. Then cover each parc^ 
with one of the blapching pots, pressing it very nmaly into 
the ground, so as to exclude all light ap4 nir; for the colour 
and flavour of the S^a J^ote is greatly injured by being ex«i 

should fit like a cap ii^ion the lower j the crop might then be examined * 

without disturbing the hot dung. 9^ sc a. ^ 

posed 
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10 to 12 jnrhe> 
circumference. 


Forced with 
little rxfieiise 
or trouble. 


Worms. 


posed to either. If the beds are twentyr-six feet lonfpt and 
fpnr wide, they will hold ,tweiity-^four blanching pots, with 
three; plants under each, making seventy-two plants in u bed. 
Examine them from time to time, cutting the young stems, 
when about three indies above ground, carefully, so as not 
to injuie any of the remaining buds below, some of which 
V^ill imm^iately begin to swell; in this method, a succession 
of gatherings may be ( ontini^d the space of six weeks, 
after which peyod the plants should be uuroyered, un<l their 
leaves sufi'ered to grow, that they may acquire and return 
nutriment to the root for the next year’s buds. The flowers, 
when seeds are not wanted, ought to he nipfred off with the 
finger an.d thumb, as long us tJiey appear. If a gigatleman 
does not choose to be at the expense ut the blanching pots, 
the beds must be covered with a larger poition of loose gra¬ 
vel, and mats; but the time and trouble of taking away tha 
gravel from about the plants to cut the. crop, and replacing 
it, is so great, that there is no real economy in it. In this 
way bVa iC«/e has been cut in JMr. lieale & garden, which 
meysured ten, eleven, and even twelve ibehes in circumfe^ 
rence, and upon au average each blanching pot adbrdsadish 
twice in a season. 

No vegetable can be so easily forced as this, or with so 
little expense and trou de; lor the dung is in the finest pos¬ 
sible order for spring hot-beds, after the .Vo Kale is gathered. 
The only thing necessary, is to he very paiticular in guurd- 
ipg against too much heat, keeping the temperature under 
the blanching pots as near to fifty-five degjces of Fahrea- 
heifs ihermorncter a| may be, but iMJVtr higher than sixty. 
For this purpose, in Noveinher and December, according as 
you want \our Sea Kale, prepare a sufficient quantity of 
fresh stable dung, to cover both the beds and alleys, from 
two to three feet high ; for in the quantity to be laid on, a 
great deal must a ways be left to the good sense of the gar- 
deneivasid thp riulduess or severity of season. It should 
be closely pr.e6sed down between tlie blauffbipg.puts, placing 
heat-stjeks at proper intervals, which by being examined 
occasionally will imlicati* the heat lielow. After the dung 
bus remained Tour or^e days, examine the pots, W^orms 
often spring above tlie surface, and spoil the delicacy of the . 

’ young 
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yoanpr ilhoots : tbe best reme'^y against wbif'b to cover 
with dry scu-coai aslics, sifted neitht*r very small uOr very 
birii'c; salt also e.’ectually destnrjys them, and will not in¬ 
jure the Sea Kale. The crop will be ready tn ajather in three 
weeks or a month from 6rst applying the heat, hut so inxirh 
mischief ensues when this is violent, that [ would advise 
every one to he^ln time enough, and force slowTyi, rather 
than quickly. It is also necessary to cut the leaves off a fort* 
night or three w'et ks before they decay, from tueh plants as 
. you intend to force very early**. 


VI, 


iChi Grease, and some Medicinal Compounds, of which it is 
the Basis: hy H, A. Vog&l, Chemical Operator hi the 
Pharmaceutic School at Pails. Abridged by HouitLON- 
Laurange*. 


. R. Vogel, not having an opportunity of instituting a I.jvd. 
comparative exam.nation of the soft fat of various animals, 
cuniiued himself to hog’s lard, the most coinmou, and of 
most extensive use. - 

Lard, exposed for two months to the rays of the sun. Effects of light 
without access of air, acquires a very pungent rancid smell, 
an acrid taste that affects the throat a long time, and a yel¬ 
low colour, hut no acidity. By the joint action of light Of air. 
and air the same phenomena take playe, and in addition it 
becomes acid. 

It melts at 104® or 10S° F,, and remains In fus'On at this ofcJoiic. 
ternpemfure without being deqomposeil; but above 21 si® de- 
composit on commences. If it have been well washed, it 
affords no traces of au uionia on distillation. 

JVlixe<l With half its^weigbt of washed flowers of siilphuri Bis^olvrs uni¬ 
forming what ia commonly called sulinhur pomatnin, and 
examined four d^y s after, a« well as when kept much longer, 
jio tikqe of sulphuric acid was discoverable. By gentle fu- 

* A.kndgcd from theAnnales de Chimie, Vol, LVIII, p. 164, May, 

ItiOO. 


Sion 
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eion on a water bath a portion of th^ lard was separated, 
and poured off; and straining the rest through fine linen 
the greater part was obtained. It was of a gray colour, and 
a very strong, acrid, bitter taste; stopd more readily on 
cooling; and l^lackened silver. If sulphuretted lard be 
boiled, decanted, and cooled quickly, part of the sulphur 
precipitates; but if it be cQoled slowly it crystallizes in fiqe 
needles. i4> 

This com- If this miftture be distilled in a tjoated glass retort, to 

which a receiver is adapted communicating with a mercurial 

ftted and car- trough, a large (juantity of gas is obtained, which appears 

hrireited hidro-xuixturc of a great deal of sulphuretted hidrO;»eu, 
giTi & carbonic , , • , ” . 

«cid: some carburetted hidrogeu^ and a little carbonio^acid. Nq 

sulphurous acid gas was fmpid, as many chemists assert, 
As soon as the gasses cease to come over, thick, white va¬ 
pours rise, that coUdense w'ith diflScultAb and a yellow mat¬ 
ter sublimes into the neck of the retort, which is lard mixed 
with a little sulphur, ^jfhe liquor in the receiver is milky, 
and on codling adbrds small crystals in white scales, which 
are sulphur in a state of extreme divi^fion. A very bulky, 
shining, iridescent coal reoiaius in the retort. 

Sulphuretted hidrogen gas, passed through melted lard, 
produces no change, and does not dissolve iu it. 

Half an ounce of lard b^iig melted «)n a water batlt, tw o 
tie phosphorus, grains of well purified and very transparent phosphorus were 
added, and kept a quarter of an hour at the same tempera¬ 
ture; qare being taken not to shake it too much, that the 
air might not acidify the phosphorus, When cold, some of 
the phosphorus was found undissolved. The lUrd had acr 
qutred a slight smell of garlic, an<l a disagreeable taste: it 
reddened infusion of litmus; it formed a very copious black 
precipitate with nitrate of silver, and a less abundant black 
precipitate with neutral nitrate of mercury at a minimum. 
An ounce of lard, brought to boll gently, was found to 
i^issdlve five grains of phosphoras; bn?; part was precipitate4 
by cooling, The lard was repeatedly iwa^hfd with boiling 
watiT, which it rendered acrid;'but it still retained some 
of the phosphorus iu actual solution, without its being acid¬ 
ified. * 


Irird mixed 
With sulphur 
Iiublu»ea3 


a bulky coal 
reinaitis 

Sulphuretted 
hidrogen not 
dissolved in it, 

pissolves a lit. 
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The phosphurettcd lard prepared with a boilini^ ora geo* F^imly l»mi- 
tie heat, and washed or uuwai»hed, did not shine ia the dsjtrlc 
at a temperature of 55® or evetf when rubbed by tbs 
hand. At 1(>7® it was 4aintly luminous* 

Twelve grains of phosphorus being distilled with two Lard distilled 
ounces of lard, the mixture assunaed a coally aspect much^‘^*' irliosidii^ 
eooner than lard alone. At the connnencemeut |dH>spHu>* 
retted hidrogen gas was evolved* which took fire in the re* 
ceiver; and afterward both, phospburetted and.carbttrettcd 
hid ogen were obtained in a jar over noercurj^. The receiver 
contained lard, which had carried over with it phosphorus 
and phosphuretted hidrogen gas. After cooling, on this ad¬ 
mission of .air, it burned the lard rapidly. 

Whatever temperature be employed therefore, to dissolve Plmsi.tioma# 
phosphorus In lard, more or less phosphorous ai id is always 
formed ; whence I am induced to think, that the same thing 
happens in many otiier phosphurett.'.l corn[>ounds. 

All these experinaeiits were made in contact with air. ir air ere ex- 
W'^hen air was excluded, the lard dissolved a portion of plios- cliuled, it soua 
plvorus without its being aciditied; but it became acid in a oo oxjiosuve n# 
few minutes, on pouring out the melted lard, or shaking it it- 
in the open air. 

A cylinder 10 inches long and B lines in diameter was fill- Takc« jihcMi- 
ed with melted lard, and immersed in mercuiy. Half of it Jihonis 
being expelled in this sduatloii by phosphuretted hidrogen 
gas, the cylinder was corked, reuiovcd iuto hot water to ket^ 
the lard in fusion, and shaken till cold. On examination it 
was,found to have dissolved all the phosphorus conlained ur 
the gas. 

As the muriatic acid does not act on lard, and there is no- Artinn of 
thing interesting iu the action of tlie sulphuric, Mr. ^ ogei -ic'd'. 
confined himself to the nitfic. Ho treated lard with it as 
directed by Fourcroy and Alyon for making the oxigeuized 
pomatum. Alyon observes, that this pomatum has no need 
of being washed, as it^s not arid. Vogel j epea<ed his pro- Nitric always 
cess witli an oiioco of acid’‘at to a pound of lard; and'lc'i^i^s «‘icwl* 
afterward with acid at 30®, and as weak as 24®,: but he 
always found the oxigenized lard acid., , 

Making the experiment in a retort communicating with a Nitrogen, nk 
puemuato-cheinical ap}>ui'aLus, he obtained nitrogen gas, not to>us> aud car- 

F»re, 
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boflic acid jras* 
se-j evolved 

Laid oxigen- 
MPft by nitric 

ftcid. 


an acid 
lo 'Kctccr. 


Keithcrti'cco- 
Joisn or.iCHlity 
mnoved by 
va''lniig 

Alcoiifil di5- 
4 (.lv-'‘> a liugo 
liortioji; 


winch is after¬ 
ward fi.ntly ifJ- 
IoVjU ill water. 

I'oes net re- 
jnove*; its acid- 

ity. 


The arid sepa 
rated by lune: 


pure, Jis Mr. Alyoii &ays, but mixed with nitrous .gas aiid 
carbouic aciti as Van i\ioiis foiiud. 

The lard thus oxi^i nized Is as hard as suet, and requires 
ahtatof llS'^or 117 ^° to ineit it. .Water boded with it, 
and partly evaporated, acquired a lemon colour, and u rough, 
bitter taste; leddoiied litruus ; and constant]} preeifiitated 
acetate of lead and nitrate of nicveiivv. Distilled in a retort 

V 

almost to dry lie iS it yields d colonilcss fluid containing a 
quantity of acetic acid, and not precipitating the metallic 
solutions aliove mentioned. 

The water in which it is w'9.shed, l>ei»ig evaporated to the 
consistence of a thick liijuid, lyts fall on cooling a brown, 
tenacious matter, attraetiDg moisfuro from the ter. The 
supernatant liquor being decanted and evaporated, an infi¬ 
nite nmnher of small, wliitc, very btiliiaiit needles form in 
it. These Itir. Vogel look at first for oxalic acid, Init lifne- 
water was not rendered •■nliid by it, and it had none of the 
propert'es of OahHc ai id. Its nature will he st-en.below, 

Neither l!.e yillow colour nor acidity of oxigetnxcrl lard 
c.aii ]>e rt-rufivcd by repented .ibbitions ; for after the twelfth 
boiling it <'Oi»t‘iiues yellow, ami tiie water p<-uicd oif lioin it 
reddeji', litmus. 

Atcoh.nl cmnports itself didereutlv. If it be boiled with 

I e 

\ 

oxigeoi/ed lard, it dis-olvcs a very large (juaniity ; giid on 
cooling a great d(;d -eparntt'i in jHneks, which, collected 
and dried, allord an oxigcni/cd hird strikingly whitened, 
Tin* remaining laul ir rendered winter: the alcohol 'acquires 
a yellow <'olo«v, and l*ccoines acid; and it retains matter 
cmnigh in solution to fo*'ni a copious precipitate with water. 
Thy alcohol heing eraj|»uraU‘d, a great deal of yellow acid 
fat remained, which was ft.irtly solubJe in water. 

To ling alcohol however, employed repeatedly to wash 
oxigeiiized lard, does not deprive it enimpletely of oeidity; it 
rather dissolves the greater part of It, and the last liquor is 
stilt aeid., , 

As the ftci<) adheres so intimatfcly to^hp^wd, 1 attempted 
to separate it by salifiahlc bases. For this purpose I boiled 
it with lime water, which wa!>tbus deprived of its alkaUnhy, 
and acquired a lemon colour. This nenlrul liquor, which I 
considered as a compouuil of lime with an acid and lard, 

was 
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was copit)Usly ptecijUtatod b\ acetate of lead. Evaporfttedb 
to the coiisisteoce oi a sirup, it was divesttU of colour by the 
liTtric and inuriatio acids, \ibich formed in it a whitish pre¬ 
cipitate; and on pouring in tl*e acid a very rancid smell was 
perceived. 

Rarytes water acts on the oxigetjized Uird more effect nally. andinortrefFcc. 
The orange yellow colour it acrjuires from it is equally 
fetroyed by acids, I poured in a quantity of sulphuric acid 
sufficient to take U[» the h'arytes, boiled the whole, and fil* 
teied it at a boiling heat. The tilienid liquor, which con¬ 
tained no baTytcs, was evfiporated in great part on a sand 
heat. Small slender needles cry'stallized from it, inter¬ 
spersed with silky tufis. These v^ere insoluble in alcohol, 
did not precipitate lime water, and w’ere not sublimable in 
close vessels. 


If lard be b<Mled in concentrated nitric acid, and tlie ebul- Boiling niuic 
lition be continued, n<lding water occasionally, a crystalline vomlent drys--*^ 
white powder forms in it on cooling, ^'his powder is rough tils, 
to the touch, insoluble in alcohol, and much more soluble in 


hot water than in cold. Ily ito combinations with different whidi are’sac- 
bases, and other characters, I satisried myself, that it was 


mucous acid *. 


Lgrd thus oxigcnlzed at a maxiinum is soft, of a brown ^ard oxigen- 
colourj perceptibly soluble in water, and stdublc in al- maxi 

cohol. The water in Which it was «asheti being saturated 
by potash, the result was a foliated salt, attructiog humidity AfTurdh araic 
from the air, and giving out acetic acid on ticali.ig it with 
sulphuncf. The pweipitute (bnned by acetate of lead in 
this water is notliing* but tlie lard itself, which combines 
with the oxide of lead, and carries dpwu with it a little mu¬ 
cous acid. The former swiiu^ on the sui face, when llie pre¬ 
cipitate is decomposed by si^lplunic acid. 

Oxigenissed lard btnug very soluble in. alcohol, a large 
quantity tnay be precipitated from it by v^atcr. By the 
powerful action of concentrated nitric add on lard a certain Nitrate of am- 
quaiitity of nitrate of ammonia* is formed, as may be scou JWujcd. 


• Beef suet, .though it d.;Compo>fl!> nitric acid Ies»-i>owerfuj]y, like¬ 
wise affords njuqous acid. 

t Rancid fat and very old suet likewise affordvd Mr- Voged aqietie acid, 
when treated m the same luanner. 



J 



lit) 


Action of oxU 
muri¬ 
atic acid. 


Very little of 
the acid taken 
up by water, 
blit expelled 
by the nitric, 

which dr( s not 
act on it as be¬ 
fore. 


Actions on 
metals. 


Mercury. 


ON ANlJ coMpobtiSs MAtifi inru i¥. ' 

by hoilino; clown the water in which it is washed, ftttS adding 
to it potash or quick lime. 

The action of oxigenked muriatic acid not Having yet 
been dcscribedi Mr. Vogel conceived it might be ifseful to 
enter into it somewhat at large.' He passed a largfe* quantity of 
the acid in the state of gas through lard kept in fusion on a 
water bath. The gas previously traversed a phial containing 
water, and the process was fee^tinu^, till the bubbles were 
no longer detained in tbe lard, whicli absorbed a very large 
i^uantitj^ When cold, the lard was considerably increased 
in w'eight, of a dirty white colour, and much altered jn its 
consistence ; as it was soft^ resetPbling a thick oily fluid, so 
as to be capable of being poured easily from oni^ bottle into 
another, at a temperature bl'55®. Whch first exposed to 
the air it emitted white acid vapoura, 

After standing exposed to the air for two months, it Ac¬ 
quired a little more solidity, bvit never that of common lard. 
Its taste was rancid, nidt perceptibly acid, and left behind it 
a slight bitterness imtating the throat. The simple rpuria- 
tic acid was so combined with the lard, that only a very 
small portion could b# taken up by washiug with boiling 
water. Nitric acid however expelled it abundantly in the 
form of white vapours with effervescence; yet, what i? sin¬ 
gular, llic nitric acid ia nol’ decomposed, in whatever quan¬ 
tity it be em[)loyecl, and the lard acquires neither colour nor 
solidity from it. 

It is known, that fat acts more or less on several metals. 
Copper for instance gives it a gi^en colour, when air call act 
jointly with it. 

As the combination mercury with it is of most import¬ 
ance to the art of pharmacy, Mr. Vogel attended to thta 
more particularly. Many apothecaries have endeayotire^tq 
improve the promises for medicines of this kind, and^^Vt!- 
culady fot the strong mercurial ointment. Mr. Veau De- 
laUnay proposes rancid oil, and FodrCroy has shown, thi^ 
fat when bsigctiized is better adapted fot'the extinction of 
mercury. Mipay chemists have suspected, that the mercury 
la this oii^tmbbt if in thq metallic state, and not oxided. 
Mr. V«%€^, knowing no experiment to support this optuion, 
made the Ibilomng. 


He 



ON LASD» ANO COMPOUNDS MADE WITH IT* 111 

lie tiitarated equal parts of lard and mercury iu a mor* 
lar, which he iTiid accurately weighed. When the mercury ffniiiri^ratka 
•was completely extinguished, he weighed the mortar with with Iturd. 
the ointment in it, aifd found it hud gained nothing,*' Hence 
he inferred, that the mercury, if oxided, must have been 
so at the expense of the lard, and not by the oxigen of the 
air. 

To discover the state of the mercury, he introduced this It reraains in 
ointment recently prepared into a cylinder of gloss hermeti- 
cully sealed at one end ; and kept it three hours in boiling 
water. After it was cold two very distinct strata appeared, 
the uppermost of which was white like lard. From this he 
separated the lower by Cutting tfte cylinder with a file. On 
braying this gently with hot water, 3 drachms 3 grs. of 
running mercury were , collected. The remainder, which 
obstinately retained a little lard, W'as treated with a lie of 
caustic potash. The soap formed was dissolved in alcohol, 
and thus the whole of the mercury was recovered. 

He likewise separated the lard from the mercury by boil- Farther proofs ^ 
ing the ointment in water. The lard swam on the top, 
slightly coloured by a little merepry, that adhered strongly 
to it: and the mercurv remained at the bottom of the vessel, 

* V 

mixed with a little lard, but the slightest agitation united its 
globples. 

The ointment being treated with muriatic acid in close 
vessels, no oxigenized muriutic gas W'as evolved. 

Ointments that had been prepared thrr'e mouths, eiglit The mercury 

months, and several years, being examined, a little oxided acquiresalittle 
,, , , .,1 . , OKigen by long 

mercury was found, but the greater part was still m the me- keeping, 
tallic state, . ' . 

Mr, Vogel likewise triturated mercury with Venice tur- Mercury not 
peutine, which extinguished it with facility. The turpentine 
being then dissolved in alcohol, the raerctury was left behind 
in little globules; and the alcohol being evaporated, the 
turpentine was reepvared without any alteration in its pro¬ 
perties. f 

In Jihese ointments* tliew'fore, the me^ry is not in the Merely divi.i-ii 
state of oxide, as has genemUy been suppos^, but inerelv * 

j- -j , : -HIT ir" , • i>t . ... . similar com- 

very ipmutely, Mr. Vogel is likewise mdified, to pounds, 
fliiuk, that it ig in a similar state iu many mercurial com- 

podtids 



11 !^ 


OK tARS, AK» CSHTOIIKBS HADE WITH IT- 


Oinftnent of 
nitrated quick' 
stiver. 


pt^tmds mor^ or less in use, a» the mercurial plaster pf Vigo, 
ethlops saccharatns, efrhiups alkalisatus, iSienck’s gummy 
mercurial, and a number of similar mixtures. If the colour 
be objected, it may be observed, that antimotiy, however 
brilliant, bismuth, or any other metul capable of heii\j» pow¬ 
dered, becomes of a blackish g'’ay when minutely divided. 
Action on salts Mr. Vogel next examined the action of fat on metallic 
salts. ^ 

He prepa^hBid the udguentum citrlniim by dissolving three 
Ounces of mercury iu four di nitric acid, and mixing them 
wilh two pounds of lard. As the surface of this ointment 
always g’ows wh te after a tiiire, ,foT which soipe acc'ouut by 
ascribing it gratuitously tb’the abt^rption of oxigen by the 
air, he poured this ointment while still ftuid into squares of 
paper. Some of these he placed uuder a jar filled w^ith air 
over meFcurj% Jrf twenty-four hours no absorption l^d 
taken place, yet the surface was strikingly whitened. (Itliers 
he placed under the recover of an airjnimp, iii which he 
ifjteedil}'-made a vacuum; and.this he kept up for some 
hours, giving occasionally a stroke with the piston, which at 
oecarimxcd an ebullition of air-bubbles. I'he ointment 
when reinovcd from the vacuum was perfectly yellow, and 
remained in this state without the least change. 

From tliese experiments he conceives, tiiat the vvhit<i^dru$t 

• fi , . ' ' 

is owing to the extrication of gas, either nitrogen or nitrous, 
which arrives from all the juternal-parts at the surface, and 
increases its volume. As it gradually cools, it does not leave 
the gas lime to eacape entirely, so that part of it remain's, 
and forms an infinitfc number of^mall white bubbles at tlfe 

surCatc, * ' ' 

In coudrmation of may^be added, that, when th’e 
ointment Is suhered to cool in the vessel in which it was kept 
in fusion,-aiid ff^icularly when it i@ still heated a little, 
tbe quantity of caloric is sufficient to expel all the gas, and 
the ointment remains constantly yellqw, without undergoing 
japy fartli^r alt^tioii, ' , v 

To exapiiu© this ctmipound, and form a.judgment of the 
cbeniical that might have taken place, Mr/Vogel 

^Crater for half an hour some ointment, that hud 
been ma4e about j ears. It became very clotty, Idd the 

water 


Whitiine'<s of 
Ois s.iirid,ci* ow- 
Kig to air rfi- 
ttaaeil there. 


May be marie 
so as to reiiuiio 
yellow. 


BoUed in wa- 
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'water w/i? so interposed, that it was dlfficttlt to separate the 
whole of it. Uhe water, acquired a yellow colour, aud a 
.slightly bitter ta'»te; was scaicely at aU acid; and did not 
contain an atom of mercury. 

By way of comparison some ointment only a day old waa 
treated with hot water as long as it would take up any thing. 

This hud ueurly the same characters as the water with which 
tile old ointment was washed? und scarcely exhibited any 
traces of mei'cnry on t^e addition of a hidrosalphuret* 

Hence it was natural to conclude, tjaat the a(^d nitrate of ”010 acid couu 
mercury had undergone a change; and it might be pre-toySlmir 
sinned, that it had passed to the state of yellow nit>ale, or mtutc. 
nitrous tuybith, which is Idtle srdpble in water. On keep¬ 
ing the ointment a long time in fusion# however, no tmbith 
separated fiotu it, so that it must be intimately united or 
dissolved in the lard. To satisfy himself of the possibility Oxijrpnized 
of this solution, Mr. Vogel heated tuibith with ovjgenized 
lard; and having decanted tlie dear fluid pait, it perfectly f„rm unjiO'n- 
resembled the unguentum citrinum# and contained a large curummi. 
quantity of mercuryi, , 

With respect to the virtues of this ointment# which some Rome consider 
physicians as^eit are the ^aine with those of lard simply oxi- ** 

genized bv nitric acid# I do not pretend to decide * but it is 
pro^ble, that a substance containing mercury in actual 
combination most produce difl^reut eiSects from one that 
does not. 

Instead of the acid nitrate employed above, Mr. Vogel Nentrai nitrate 
next look neutral nitrate at a mininaum, reduced it to a fine 
pQtfder» and projected it h^ito heated lard. Bobbles were low b> Uidj 
immediately produced, and the white powder of the nitrate 
was soon changed to a yellow. Tho lard acquired a solid 
cfousistence, and contained mercary in solution. 

The neutral nitrate then is decomposed by lard: not that uhichtsikestip 
the mercury parts with cwrigen to it, for it is already at a mi- of its amd. 
pimum ; hut the nitne acid quits in part the oxide of mer¬ 
cury, end attacks J:lie*lard, by which it ia decomposed*; the 
result of whichuis yellow nitrate of mercuiy, which in fact 
eontalna But little nitric acid, * 

With the nitrates of silver and lead, andf Ihe pximuriatea Other meu^wi 
of platina and mercury, very little decompotition teii^s placei ***'*“• 

Voi. XVUb—Oex* IW* I' a»d 
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and they do Oot produce the satpe effects*on lard ft& the bI- 
tratesof mercury. 

General ccn- From the facts here adduced we may infer, 
elusions. 1 . That light, without air, turns4ard yellow, ^nd gives it 

an acrid, rancid taste, 'Without acidifying it. 

2 . That lard jields no ammonia by distillation, and con¬ 
tains no nitrogen, so that it may be considered as a purely 
vegetable substance. 

3 . That in the sulphur pomatum a portion of sulphur is 
dissolved, without being acidified. 

4 . That phosphorus dissolves in it, but is quickly changed 
into phosphorous acid, and its acidification is increased by 
the contact of air. 

5 . That la tl oxigenired by long exposure to air constant¬ 
ly becomes acid. That the water with which it ia washed 
precipitates some metallic solutions, and, if distilled, gives 
out at last acetic acid. 

6. That iiitn<’ acid forms with lard a yellow bitter sub- 
tancp, acetic ii( id and mucous acid. That the latter can¬ 
not be completely separated from it by wa&hing ; and that 
it is equally outainabie from suet by means of nitric acid, 

7 . That the oxigenized muratic acid is decoraposod by 
lard, which it leaveh whitish, very soft, and incapable of fur., 
nishiug the yellow bitter matter, wlieii subsequently treated 
with nitric acid* 

8 . That mercury is in the metallic state, but very minute¬ 
ly d\\ dtd, lu fresh prepared mercurial ointment. 

9 . J hut I I the ungueotuni citiiuum the mercury is a fii- 
irate with ox>de at a nmmuuin : that the wliite appearance 
of Uie surface;IS owing to bubbles of gas: and that the neu¬ 
tral iiitruts ot raeretiry at a minimum is decomposed in lard. 


VH. 

Mvetraet of a Metmir qf Mt. H \ouet, on the Formation of 

Hint*. \ 

Flint of rorent A MONO the various projfs, which this gcutlemfua hqs 
^^oinuuou, adduced of the r^fcent foimation of flint, we shall cite the 
folkowing, 

* Jujrnal de^ Minei, Nq, 119, p. 405, November, 1806. • 

IfS 
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In the cfealks of Volhynia there are a great number of 
flints^ in the form of nodules more or less large. In one Petrified wood 
ftlace were foupd two »» big as a man^s fist, enclosing petri- “* 

fied roots of wood. The author possesses one of these, the 
W^ood in which has not altered in colour, and appears to be 
beech. Another nodule found in the same place contains a 
number of splinters of wood. 

The chalk, from which these flints were taken, analysed Analy*wofthe 
by Mr. Haquet, gave in 100 parts, lime 47, magnesia 8, 

.carbonic acid 33, silex 7, alumine 2, ojtide of iron 0*5. 

He has likewise analysed several flints from ditferent 

places, and found them containing* 

I 

Silex ••••*»••• *92*75* •y2^*50* *92*75• *97 *••99 Artalysssof 
Alumine ••**••* * 1*10* • •* 1*50’• 1 **2 fiinis. 

Lime . 1*25** 3 ** 2*75** 0*25** 4*15 

jWagnesia . •• *• 0*31** 

Oxide of jvou ••• • 2 *• 1*25** 1 •• I •• 1*75 

.Oxide of manganese •• 0’75** 

Mr. Haquet observes, that flints are never found at any Always near 
considerable depth; and the deeper we go, the smaller and 
ino;e distant from each other are the nodules. 


VIII. 

» 

0/ the O^tidation of the Solder of Leaden Vessels used in 
Wash>^home$; J* C. Delametherie*. 

.A N enlightened amateur of the arts, Mr. Fougeray de Lead solder 

Lpunai, who lives nedr Soissons, informed me, that laun- vosseU used in 
dresses, who wash great q^uantities of' linen, use for their washing, 
bucking tubs large vessels made of several sheets of lead, 
soldered together with the common solder consisting of lead 
and tin. This solder sufiers no damage, as long as the ves¬ 
sel is kept in use t but if it be left empty for a few months, 
the solder is so mu4h oxided, that the lead must be soldered 
alVesh, before iA^will hold lie again. I requested prof. Vau- 
quelin toTexamine this solder, and the following is the result. 

He found, that it consisted almost wholly of carbonated The lead con* 

B Journal de Ph/sique, Vol.LXllI, p.252. September, 1806. 

1 2 oxide 
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fertcd into a 
carbonate. 


and the tin ox> 
ided and dis¬ 
solved. 


oxi4e of lead, with a few particles of iron and tior From 
this, and the circumstances under which it appeared to have 
been formed, he concluded, that the metals forming the 
solder were oxided by the air through the in6 uence of the 
alkali, and that at the same time the carbonate of potash 
had been decomposed ; that is to say, the alkali had united 
with the tin, and the carbonic acid with the oxide of lead. 


Oxides of tin This (Conjecture he verified by a direct experiment, taking 
ther'^com^^ nearly equal parts of oxide of tin and oxide of lead, and 
posect'rbonate heating them slightly with a solution of carbonate of potash, 
of potash. dissolved, and the lead carbonated, 


VII. 

Example of a Calcutaiion in the Doctrine of Chances; a Ttdet 
Table; and Remarks on the breaking of Waves, In a Leh 
ter from a Correspondent. 


SIR, 


To Mr. JfICHOLSON, 


Friend of mine, who has been spending the summer at 
a watering place, has proposed to me some questions, which 
arose out of tiie amusements of the season, but which it re¬ 
quired some little consideration to answer in a satisfactory 
xnaimer. If you think the results of ray refiections likely 
to be interesting tp your readers, they are much at your ser¬ 
vice. 


What is the 
chance of win¬ 
ning a raffle by 
a giveii num- 
■tier tlirowQ ? 


1. The first question was how to determine the chance of 
winning a raffle, when you have throtifn a given numbe'r. It 
is usual to throw three times, with three dioe^ the highest, 
or sometimes the lowest, wins ; and if two or inpre persons 
throw the same number^ they must raffle again among 
themseives. We must first calculate the chance, that none 
of the persons who aye to throw will throw higher; and then 
the dmneey that, ihithey 4o not, any oht^c^f them will throw 
the Same humber, or any two, three, or meje; bhtns ijihis 
MtlculOtion} cemnot easily be made during the t|tne c^^'^rof- 
^ng, 1 hafe made a taWe which is sufficientlyfor 
:hejmrposi^ 

•' ■ ATablf 



A Table of the Chances of whining a Rafflk, 

Perseo^A Number thrown. 

gg g3 g4 25 Q6 ar 28 30 31 3‘2 33 34 35 36 37 38 39 40 41 42 45 44 4s5 46 47 ^8 


CHANCES OF WINNING A RAFFLE. 
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TIDE TABL£> &C. 


Universal tide 2 . In the second place I was asked for the easiest^mode of 

- ftnclinj^ the time of Ifigh water, with sufficient accuracy for 
common purposes. I have made a table, which, 1 believe, 
is tolerably correct; but not being so 90 «,vers 4 nt in the sub¬ 
ject as 1 could wish, 1 should be much obliged to any of 
your correspondents skilled ih navigation, if they %vould 
compare it with the best observations, and inform me whe¬ 
ther they approve of the principle. 

Waves break 3 , The third inquiry related to the catise of the breaking 

the*upi«r part ^ wave into surf. Waves seldom break at sea, unless 

moving faster the wind is veiy high: but when they approach the shore, 
than the lower, break sooner or later. The general reason of 

their breaking appears to be the excess of the velocity with 
which the upper part^of the wave advances above that of the 
lower part; and this may be derived either from the effect of 
the wind on the upper part, or from the resistance of the 
bottom to the motion of the lower part,'or from a third 
cause, which is more general, where the magnitude of the 
I wave is at all considerable in comparison with the depth of 

the fluid; for in this case the upper part of the wave must 
have a natural tendeucy to advance more rapidly than the 
lower, on account of the greater depth which determines its 
velocity. Beside this, the form of the wave itsHf, where 
the water is shallow', may be such as to render it incapable 
of advancing without a change of the direction of its ante¬ 
rior surface into a situation more nearly vertical. 

Defect in the calculations by which the velocity of waves has 

calculation of been determined, it has been usual to neglect not only the 
*avw.^**^**^ ^ difference of the whole depth of the fluid at different parts 
of the wave’s surface, but also the immediate effect of the 
horilKodtal 'motion of the particles, so far con¬ 

cerned in producing an elevation or depression by its varia¬ 
tions. The theory, abstracted from these considerations, is 
perfectly correct; ami may be combined with their results 
to be rendered applicable to some cases, which are not 
otiierwise ^rapreheh4ed by ii ThusVj^jne suppose a wave, 
Igii^inated by two planes, equally inclineffi^o be placed in 
fil-^rface 4 * '^blph it can move without resistanctetlt may be 
s^dwn, thi|t the highest point will begin to be flattened wi||^ 
the y^dociti' deducible from the depth at that point, the hew 

ang:nlatr 
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ttugtjlar point advancin'^ on cadb side |fpon the ipclintwl sur¬ 
face witti a velocity which is at first equal to that which is 
* due to half the depth, uiid is aflerwarils uniformly retarded J 
so that the angle is twice os long i» travelling oveir tine whole 
surface of the wave, as it would otherwise liave been.- The 
centre descends at first more rapidly than the part nearer 
the margin, so that the wave becomes concave in the mid- 
die, instead of being flat, as it would be if the depth of the 
fluid were very great. In the mean time the margins of the 
. wave advance with a velocity, which continues to be uni- 
fmmly accelerated, until the angle reaches it; and t^is ve¬ 
locity is as much smaller than that of a body falling by its 
weight, as the height of the wavj^ is smaller than half the 
breadth: for the whole horizoiital pressure acting on any 
vertical section of the wave is c\ ery where proportional to 
the quantity of the fluid bc 3 ond it, and as long os the deeper 
parts retain their form, they will urge forward the shallower 
with a constant force. But if any pm't of the surface of the 
wave be concave, the velocity thus produced in its upper 
parts nrill cause them to advance move rapidly than the 
lower, and the surface will become more and more inclined 
to the horizon: if on the contrary it be convex, the lower 
parts will be protruded, and the convexity will be diminish¬ 
ed. Beside the case of a wave advancing in consequence These rp.isou* 
of its gravitation on a ,flat ^hore, these considerations are of oU 

also applicable to that of a drop of oil, spreading, by tbe spre.idiug on 
force of cohesion, on the surface of a vessel of water, water, 

1 am, Sir, 

Your very obedient servant, 

10 Sept. 1807. HVIJROPWILUS, 


ANNOTATION. 

MY correspond^ not having gone at large into the, use 
and applicatioa^Yhe tide table annexed, Plate IV, a'Uttle 
.p««tic£^r detail on the subject will ptflbably be RC- 
eeptable to many of my readers. The small sbuded xarcle Manner of 
»ti fig. 1 being cut out, a damp wafer rs to be put in its 
place, and over it fig. i whidi is likewise to be oit put, table. 

' and 



JgQ TIDE TABLE. 

4nt! so adjusted, that its dotted circle ^hall coincide with that 
of the same SiEe in I, l||»derncath the wafer a circukr 
piece of paper, about Uie same diameter as fig. ii,,.iB 
planed, so that fig. 2, m^ moVg freely'rmiad p^ its centre. 
The oblong shaded spac^ in fig^;2is to be cutbut previousl}’, 
so ibat the name of tlie place, for which we want to find'the 
time of highwater, may appear through it. The tabic being 
thus put togelher, we have only to turn round the smaller cir¬ 
cle, fig. 3, till the name of the place, for which we would know 
the rime of highwater, is seen through the aperture; when 
the tirpe for any day wdll be shown by the. part of the 
hour-circle, fig. 2, that stands against the line of the moon’s 
age on that day. Thus for example, if 1 want to adjust 
the table to Worthing, having turned the circle till W'ortli- 
ing appears through it, 1 simll find, that, when the moon 
is two days old, it will be high \vater there about five mi- 
nutes before 12; when the moon is nine days old, about a 
quarter after 6 ; and so for any other daj'. 

The difference of the length of the lines in the hu'ger 
circle points out the jirogrcssive increase and decrease of the 
rise of the tide ; showing its. couiparalive height, from the 
spring tide, when it is the greatest, being nliout 3b hours 
after new or full moon, at every place, to the neap, when it 
is the least. Hence, if wc know what is the general rise of 
the spring tides at any jilace, w'e may calculate how high 
the tide may be expected to flow at any given time of the 
moon's age. 

As it is obviously essential for finding the time of high 
U>e moon’s age. virgiterto know the moon’s age, a general Uible of lunations 
is lintiexed. The use of it being sufficiently explained in 
the table itself, all that is necessary for me to say is, tliat 
the small sbarled circle of fig, 4 is to be cut out, and fig, 3 
to be ^^t out and put over it in the same manner as fig. 2 
'oveT'h'g. 1. 

the gratification of such of my r^tjders as might wish 

^ave these tables in a form fur use, "w.diout taking the 
trouble ol copying them, or destroying th^^plate, .T.have 
given a dij|plicate<bf it, which maybe cut out ami pasted on 

, |f|^droj|wilus will no doubt perceive, that I have taken the 

liberty 









BaiTfSH HKCEINtTES. 


m 


inakinjj a alteration in the title of one of 

iiis tables, lit tlie reason of this shonbl not iroatl ly suggest 
itself to him. It will be explained in a private letter, on his 
favouring me his address. 


X. 

Xjiide^cript Encrinus, in Mr. DonovAN’s 3Imeum. 

, 1 

SIR, 

KilMlT inc through your excellent publication, to ac- Mr. Donovan** 
knowledge luy obligations to Mr. JDonovan, lor the advan-^“*®“*^* 
tages 1 have derived in my inquiries respecting the mineral¬ 
ized remains of the animals of the I'ormer world, from the 
examination of the inestimable fossils, contained in his 
matclilcbs museum. 

By the investigations which 1 had previously made, and sevmlspecies 
from specimens in my own collection, 1 hud ascertained, of«»cd«ites 
that England alone yielded several species of encrinites; as uiEn|* 
1 trust 1 shall show in the second volume of Orgauifc He- 
mains of the former World, now in tlie press. But by an- 
examination of the scries of fossils in this department of the 
London Museum as ubo\e mentioned, I have gained the 
knowledge, that our own country can boast of yielding at 
least one additional cuiious species of this animal, hitherto New species. 

1 believe unknown ; and forming by the lengtli of the Orms 
an intermediate species between the lily and plumose encri- 
nus. The specimen of winch 1 speak is numbered iu 
the brief catalogue which is delivered at the museum. 

From another specimen in the same'collection, marked Tcwtoiise encib 
950, 1 also acbii^wledge having derived very considerable 
information respecting the structure of that wonderful lost 
animal, the tortoi^^irrhitis. 

Having no for concealing an}’^ of the motives which 

indiip^^jvSc^f?’‘''''troTd»!e you w ith this request, t 4o not hesi¬ 
tate to avow, tiiat one of these Is a wish to cull the aftentioti 
of the curious, as well as seientinc. to the most complete 
collection of British Natural Uiflilltv, which has evet vet 

been ^ 
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been formed ; a museum not cou6ned to any one particular 
branch, but coniprebentlinif alike the three great depart¬ 
ments of nature, the zoological, botanical, and mineral 
productions of the inland, upon the grandest scale possible.' 
It will not be too much to sny, tliat this museum, from the 
iicience evinced in its arranganent, independent of its im¬ 
portance as a collection of choice and valuable spechnens, 
must, to tho'^e desirons of such kuoade<lge, prove a most 
instructive school; and afford an inexhaustible fund of in¬ 
formation to all those, who think the Natural History of therr 
own country worth attending to. 

1 am, SIR, 

Your most obedient servant, 

JjWdES RAKKINSON, 
Ho xton Sqnaret 

Author of Organic Kemains,’* 
“ Memoranda Oheniica,*' &c. 


Mr, Nicholson. 
Sept, Gthi I 807 . 


XI. 


respecthig a Fact no/ hitherto noticed in the veaif 
discussion, Jn a Letter from. R. B, 


To. Mr. NICHOLSON. 


SIR, 


ediment of W HEN turbid water has become clear by subsidence, 

water thrown light stratum of earthy matter, whicli covers the bottom 

uxto undula- ” j » 


tion arranges of tli€ vessel, IS often, US might be expected, distributed 

any particular appearance of symmetry: but if 
the vessel be slightly moved hoi^izontally, so as to produce 
an unduiution of the fluid, without mucl^ disturbing the 
deposit, this matter k (bund to arrange itself iu a num¬ 
ber of parallel ridges or embankment^: or at least to indi¬ 
cate a matiifest tendency to form such*l^g^s. I find a 
great, dltfipplty in accounting for this fact, to 

^ luppo&e alternate differences in the velocity of the watc.i>, 
pi it Tons Over the bottom. These, however, seem 
jpatlbVo Ui'ith the alinoil^otal want of ^elasticity in water. 

'Perhaps 


Why? 

6 
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Perhaps tl;e hypothesis of a number of small eddies, or 
rolling cylinders of water, may account for it, as the ridges 
. are at right angles to the course of tlie uuduiation. In this 
supposition, however^ there appears too much of gratuitous 
demand.—Have the goodness to propose tlie matter to the 
consideration of your correspondents, if you should think 
as 1 do, that no fact can be too trifling for philosophical dis¬ 
cussion. I am. Sill, 

Your obliged reader, 

R. 15. 


XII. 

Questions oti some Appearances of the Electric Spark: hi/ u 

Corrcsponden L 

SIR, 


^Vish to be informed if it was ever remarked, that, when Question re- 
an electrical spark is taken from the conductor of a ma- van- 

cnine, the line or white light is interrupted, and tlie spark ances of the 
becomes red. Sometimes it assumes the form of two cones, c'lt'Cfic spark, 
one procCding from tbe conductor, and the other from the 
body which is applied to it; at other times the interruption 
is next the coudnetov ; and again it will bo jierceivcd near- ' 
est the body receiving tbe spark. When the sjiark is taken 
at the least distance possible, the light is sometimes red, 
sometimes white ; aiul when the spark is some inches in 
length, the interruption is piTceived in two or three places 
of the line of white light. Any explanation of these phe¬ 
nomena will mucii oblige, SIU, 

Your humble servant, 

TYRO. 


XIII. 

Extract of a Letter ftom Mr. Biot to Mr. Berthillet*. 

\ rwr 

TarragonOf 20th December, 1806. 

I Hanr^USSTan opportunity of conversing with that excel- 
lent'obaerver, Mr. de Marty, on several subjects of experi- 

• Annales dcChiiale, Vol. LXI, a|271. Match, 1807. 

^ pients 
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QN THE AflSORPTIftN Ot GASSES BIT WATER. 

rneiits in which he has lon^ been en^ged; and 1 lyive re-* 
quested his pennission to communicate tu you the results, 
persuaded that you will consider them extremely interest- 
inR. 

The experiments of which I speak have for their object 
in the fiitit place the influence of time on the exercise of che¬ 
mical actions^ when these actions tend to deprive an elastic 
fluid of its elasticity. 

V 

1. Into a flint glass phial, the stopple of which was ground 
with emery, and titled perfectly tight, Mr. de Marty intro¬ 
duced a certain quantity of oxigen gas, and a certain quan¬ 
tity of rain water, boiled or unboiled. Supjwsiug there is 
but a small quantity of water, on shaking the tiottle for a 
few minutes a certain portion of the gas will be absorbed, as 
may be found by opening it umlec water. After it has been 
thus shaken and Opened several times, the water in the phial 
will be saturated, and absorb no more. 

When tilings are in this slate stop the bottle close, and 
put it away in a place shaded from the sun, observing at the 
same time the state of the barometer and thermometer. 
After it has stood thus two or three days, shake the bottle 
again, open It under water, and you will find the water rise 
into it a little. Stop the bottle, put it into its place, and 
shake it in the same manner from time to time. You will 
always find a fresh quantity of gas absorbed, and the effect 
will be the more perrejitible, the longer you leave the phial 
before you make the experiment. 

1 myself was w itness to these effects. Mr. de Marty had 
the civility, to open under water before me a phial, that had 
been kept stopped for more than a year and hall', and which 
contained oxigen gas with a small quantity of water. The 
water rose in it very percepitibly, and the absorption appear¬ 
ed to me equal at least to half the quantity of the water, 
that the bottle contained before it was opened. The baro¬ 
meter and thermometer were both nearly at the same height 
as when the bottle Tmd been set by, the water in the 
trough was at the same temperature. 

From this expifsiment it appears, that the‘'^ntie-$;c1ume 
of water* which at first was able to absorb, only a certain 
portion <lf oxigen, absorbed by flie assistance of time a nrore 

considerabla 
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considerable quantity. Hence it ^ould seem* that in the 
first case the air was but fciebly combined, and in some sort 
’ interposed between the particles of water: but the continued but Usy^lastid-^ 
action of the liquid;^ diminishinj^ the elasticity of the gas 
more and more, and contracting its dimensions as it were by moie latimat*. 
degrees, occasioned it to enter farther within the* sphere of 
atti'action of its particles, which rendered the Water capable 
of absorbing a fresh quantity of gas. 

2. The same thing takes place with regard to hidrogen 

gas, and Mr, dc Muity afforded me the pleasure of witness- game way” but 
ing this likt'wlse. The absorption was equally great* He water absorbs 
finds by his experiments, that this gas is absorbed in larger ^ 

cjuantltj' and with greater promptitude than oacigen gas. He 
finds also, that the bulk of the gas absorbed is not equal to 
that of the water in two years. 

3. Water already loadeil with oxigen is better adapted to Walter loarltnl 
absorb hidrogen, and the contrary. This is analogous to Jt,*jorb*!*he^ 
what von Humboldt and Gay-Lussac have observed, but the o beraiorerea- 
experiraent of Mr. de Marty has the advantage, like the pre- 

i.*eding, of having been made in close vessels. 

4. The absorption is so much the move sensible as the wa- Proportional to 

for is move considerable, and is proportional to it. ^ 

5. These effects do not take place with nitntgeti gas. Af- Only a limited 

ter the water has been once shaken for some tune with this Portion of aautc 

absorbed. 

gas, it will not absorb an atom more, however long it be left 
in contact with it. 

6. If water loaded with nitrogen be ]>Iaced in contact Water^atiirai- 
with hidrogen or oxigen gas, it will absorb it, without part- si,ii'idkcN''u^ 
ing with its hidrogen. If it have been supposed, that an hidrogen or 
exchange takes place, it is because in fact a little- nitrogen ouc^cJclingits” 
escapes at the coimnenceraent of the absorption of the hi- place, 
drogen or oxigen : but on shaking the water and the gasses 
together, all the nitrogen, that was before interposed be¬ 
tween the particles of the water, will enter into it again *as 

before, independent of the hidrogen or oxigen absorbed. 

7. « The preeedh^l^'sult is so true, that an acenrate ana-Thus atmo- 
lysis of utiBosi-TjiA'ic air may thus be made by the absorbent LmUysed b/ 
acti<|rri|t>f water alone. To effect this it is sufficient, that wafer. 

the water Ije previously impregnated with nitrogen ; when it 
will absorb exactly 21 hundredths of the volume of the at- 

mosplieric 
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niospheric air in conlafct n'ith it, precisHy as ti siflphuret 
won d <lo. Mr. de Muity asserl?, that water thus employed 
in large quantity, to prevent the proeess from being too te¬ 
dious, is an excellent eudiometer, and'he has haej recourse 
to it repeatedl\. If you li!i\c no nitrogen at hand, water 
may be impregnalted with this gas by shaking it in contact 
■with atmosplierlc air, and leaving it some time in contact 
with it. By these means it absorbs till tin; nitrogen it can 
contain, and tlie oxigen it takes up with it does not prevent 
it from absorbing in time, according to the first experiment, 
that of the air to be amdysed. Mr. de Marty avails himself of 
this absorbing property of water to ascertuiu whether oxigen 
gas contain any nitrogen ; for, if it do, water saturated with 
nitrogen will not absorb the whole. 

8. It is long since Mr. dc Marty was acquainted with many 
of these facts. Some of them, particularly O' and 7> were 
known to him, when he composed his Memoir ou Eudlome-. 
try; but he contenteil himself with simply mentioning the 
property be had observed in nitrogen. 

Docs this oxigen, continuing to be absorbed, form at 
length an acid ? and if so, what acid is it The solution 
of this problem Mr. de Marty awaits from time and expe¬ 
rience. 

M'ith respect to the preceding experiments I shall add, 
that they were all made with the greatest care, in vessels well 
closed ; that Mr. de Marty has repeated varied them in a 
thousand manners ; and that he appears to have observed tho 
most scrupulous accuiacy in all. 

I shall conclude this letler with some remarks Te.specting 
the Memoir on Endiometry formerly published by Mr. de 
Marty, of which I have a copy before me in the Spanish lani 
guage, in the Memoriale Liifrario for 1795; and of wliich 
there is an abstract in the Journal de Physique, year 9. In 
this abstiket, however, many experiments have been omit¬ 
ted ; the coniicxion and detail of whi^^h^were indispensably 
necessary to understand the course ofTtosNimthor, and the 
conclusioas at which he arrivetl: that in Toaae gjmn ce of 

this omission opitiions have been ascribed to Mr. de Marty 
contrary fo those he held, and results the reverse df those he 
sought to establish. 


For 
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For instance, in your Chemical Stotics you seem to insi¬ 
nuate, that Mr. de Marty ascribes, to sulphurets the pro¬ 
perty of* absorbing nitrogen from their nature; and von 
Humboldt and fiay-Lussac m their work on Eudiometry 
express this opinion still more affirmatively. This errour 
arose from the abstract. Mr. de Marty sa^s expressly in 
his paper, that a hot sulphurct acts as any other liquid 
would do, that had been deprived of‘ the quantity of nitro¬ 
gen it is naturally capable ol‘ ab>orbing; and thus be ac¬ 
counted for the vaiiatious he e.vpei lei»ccd on operating with 
greater or smaller ejuantities of sulphuret. ^ 

Von Humboldt and Ga\ -Lussac say too, that Mr. de Mar¬ 
ty fixes the proportion of oxigen in the atmosphere to be 
between *21 and '23; and hence they draw an argument 
against tlie method of operating with sulphurets, winch in 
conse<iuenre appears to tliem much less accurate than the 
f)roof by hidrogen gas. But this uncertainty between *21 
and '23 Mr. de Marty experienced only in his fii'st experi¬ 
ments : and it was from this very variation, and a wish to 
diiulnlsh its extent, that he was led to discover the errour 
occasioned by the absorption of nitrogen by the sulphuret, 
when it is deprived of this gas by heat; so that wlien he had 
completed the improvement of his method, the results were 
constantly restricted between '21 an(l/22. 

This being once thovougidy proved, f do not see what 
adv'antage the analysis by liidrogc n gas has over that by the 
sulphuret, when it is performed with due prec aution, which 
should always be a matter of course. It ccrtamly has not 
the advantage of rec^uiriug less time; for by operating as 
Mr, de Marty does, any one who has acquired a little habit 
of making the experiment can perform this in live minutes. 
It has not t^iat of greater sirajdicity : for the sulphuret re¬ 
quires only a graduated tube, and a ground stopple bottle; 
while for the hidrogen gas at least a small eudiometer and 
an electrophorus are j^ecessary ; and what is very inconve¬ 
nient, the latttjjs^lElfbst be kejd in a state to give sparks, 
which ja.n«4e very easy on mountains and when travelling, 
particularly if the air be loaded w'ith moisture. Lastly I 
will add, tluit it has not tho advantage of superior accuracy: 
for when it is once proved, that the sulphuret will absorb 

' only 
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only a given quantity of nitrogen as a liqtiid, and that, if it 
be taken thus saturated, it constantly gives the precise pro¬ 
portion of *21 in close vessels, no objection can be brought 
against its use; while a very strong one may be urged 
against the use of the electric spark, since either boiled wa¬ 
ter is employed, and then it ^vilJ absorb a small portion of 
the o\igen very greedily, or the water will be saturated with 
air, and (hen the pressure occasioned by the detonation will 
always foice out some bubbles. One or other of these jhi- 
conveniei.ces appea s to me unavoidable ; and the latter in 
particular often tea.'ied me, in the numerous cx[)eriments I 
had i^iccasion to make on the analysis of gasses by the elec¬ 
tric spai'k, e.ther wiih Thermrd, or alone, on the Alps. It 
is l»’ue the diHerences hence arising, when we operate with 
care, amount only to some thousandth parts; but it is of 
thou^audth parts we are speaking; and if there be another 
process, wi.ich gives at least equal if not superior accuracy, 
with less trouble, il appears to me to deserve the prefer¬ 
ence. 

Finally, to return to the memoir of Mr. de Marty, I shall 
add, that he has equally tried the air contained in theatres 
and in churches, when a great concourse of persons were 
assembled iu them, and that he constantly found the same 
quantity of oxigen ; an experiment which von Humboldt and 
Gay-Lussac made likewise at Paris. 


XIV. 

Summary Considerntians on the Prismatic Colours oj^ Bodies 
reduced to thin Pefliefes; with an Ejcplanation of the Co¬ 
lours of Annealed Steely and those of the Peatoek's Fea¬ 
thers. ‘A Fragment of a Work oh Colon's thy C. A, 
Prieur*^. 

Certain extremely thin substanoSss^ ,the thickness of 
which vanes progressively from one part of^theij^to^anather, 
exhibit, is weR known, a series of colours, of ditfereut 

Annales de Cbimie, Vol, LXI, p. 154, Feb- 1807. 

tints. 
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tints, soinetiines very brilliant. It in not my intention here 
to flesmbe these, still less to dispute the particulars so ad- 
^nirably described by Newtoin 1 sliall only attempt to draw 
soine conclusions respecting- the origin ol' these colours» 
e-lablish a comparison with those aribing liiqin absorption, 
and to ubsign the true cause of some phenomena hitherto 
difl'civntly explained. 

The principal effects, to whicli is of importance for these 
purposes to call the attention, arc the following. 

When the light falls on very thin bodies, that exhibit the Whenli”lit 

.• ' fjli> UIl 

pn.sanitie colours: ^ 

1. At the places where these colours arise on the" thin sub- it is partly rc- 
slance, each pemhl of rays, or if you please the w'hite light, 

IS ‘separated into t«o portions in a variable manner, and one 
of tile■^e [lortioiiH is reflected, while the other can issue from 
the snbsUniee only by transmission. 

’'t'his division of the jicneil varies according to a cer-This deprnds 
tain law, which depends on the tlhckuess <jf the body, its 
density, uiul the inclination of the luminous rays, indiiiatiun n> 

3. Kaeh fay in part ieiilar com ports itself, as if it possessed ,, 

<s- i-.acrv ray has 

the singular property of having hts or easy reflection at pe- aitcTiiau hts of 
riodical intervals, and fits of easy transmission at other in- rv-flectiou 
tervals alternating with the former, these various results sioa, 
are erpially indisputable. 

But whence can this dispo^iition of the rays arise ? Newton Newton enp- 
has considered it as inherent in the rays themselves, not only thi^ui^l* rt u^ 
in that [lart of their passage comprised between the two ex- in ilicuv n df, 
Ircme surfaces of a body that they traverse, but throughout ‘ 

the whole course of these rays, from the moment they begin 
to issue from a luminous body*. This is a kind of occult 
cause, of which it is dilfficult to form a clear idea; and ac¬ 
cordingly some diBringuished philosophers have show'n great 
hesitation to admit it. , 

But Newton himself, at the end of his work, puts us into re- 

the right road iu a happy manner, when be asks;, whe- n oiihe 
tlu'r it be not by;riitue of. the same prinoipk, that the rays 
are refl*;c‘tedr%nd refracted by bodies, and inflected in tbeiv 
vicinity f. , • , 


* Opt. lib 2, part 3, prop. 13. 

VoL. XVIII— Oct, 1807. 


, 1 1' AW, " 

f Ib, lib, quasi. 4, 
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It 18 mocli to be rej^retted, that th‘'« p;reat man did not 
treat the subject of inflexion as extensively us lie did tliut of 
coloured riugs; or even that he did not attend to tiie devia¬ 
tion of light In the vicinity of ilvS 

ehatiges of direction by the of 

i|U€Stlonab1y he would have di^cod new and very viilijabie 
consequences from it. 

A Rreat analo- In feet the greatest analogy iubsists bo^een the pheno- 
flLse^pheno. ‘"“etia of inflexion round a minute bodj%^ and those 
mena. floadoti or transmission by thin .substances : For the coimivcd 

Coloured fringe in one case apfieur to follow the same law UxS the co- 

luui^d littgs 1® tlie othe^^^ Ar i if this be not very sensible 
follow the v^til respect ! 3 a the fringes adjccont to the shadow of a body 

satnoikw. ^ SUSttU diamditer received into a du h choniber, it e. more 

eindeutm tl^ fringes pradneed by the light thot |j,i .scs he- 
tweeu two bodies very tt^F together J it is still more in the 
seriea uf e«doured images formed between the plumes of u 
feather, when lodging dt a candid thi'ough thm ; and it is 
very manifeijit ^likewise in the bars »ete» by the ev (>. a 

piece"a series.of wires very near tv'gMhei, is 
plooi^'iici^ei^ it.and the light, gs in the cxpt'iinionis c»f 
Mr. KitleuhcAise. 

Method of I have found a method of reodering this rosemblanrc&tlll 
londenng this ^lore conspicuous. Fof this purpose I employ black crape. 

If thc^ye be covered thus, and from a dark place yon look 
at a ligiit a little distant, you will perceive the light ssur- 
rounded by a series of very apparent riogs, the colours of 
which ytvid, and of the same tints as those of the co¬ 
loured plates. 

Candle seen If the ifetue of a caudle be placed in the midst of a pret- 
throagh va- dkuidant aqueous smoke; or so that it can be seen only 

‘ *he wilt by 


I imitate theM"Ii|cewise very 
conv^epfiya glass with breathing on it, and 
i.raiiA|t«ly liking al: the ima^^^aidumii^^body either 
thr'e^^' it'or i^ected from it. rings,^kb are some- 

suilbujuding the bub uy moon t^^^eksely, are 
proh^iy Bama kiud. 

Newton 'Ijyifaks of''undulations like 


Candle seen 
^ through va¬ 
pour. 


Newton speaks Ob f 

tZSl tho.eof.i. 


Newton 


he Buspcw.s^ro 


in the rays, 
when 
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ulu'n they pass very near bothes*. The forroatioa of these, 
au'l the oecesiiity of their existence, I think I can render 
sensible., 

AVith this view I catl the attention to the very in- 

tercsting* results of the f'xpe'lli^ents of Newton and s’Grave- 
saiide relativ'e to inflexionf f^^ so certain, that no one 
ci rlainly will attempt to question them, but which it isnol- 
witj^anding satisfactory to m able to verify ourselves, and 
to observe with all their peculiarities, as I had the advan¬ 
tage of doing in experiments dn the same subject made at 
Mr. Tremery^s, in concert with Messrs. Berthollet, and the 
particulars of which I have ^Veu in a preceding i>art of my 
work. 


• 1 rom the action which a point, or the edge of any body, particle 
exerts on tfie huiimous raj'S, it seet^ss to me we are author- founded by an 
ized to consider each molecule, or distinct parcel of matter, at/ractive 
as enveloped with a double spiiere of activity in respect to 
light: one more Int^^pr, In which the rays are attracted by sivespheieex- 
the body; the other mbl^ exterior, in which the rays are re- 
polled. Now it will Imppeti, -that, in several )>o4tton8, a 
ray, coming to traverse the repellent sphere, will describe 
til ere a curve convex toward the body; that, if it afterward 
[lenetratc the attractive sphere, the curve of deviation will 
be concave toward the body; and that it will a second time 
become copiifex toward it, when ftie ray repassos into the 
sphere of re|^tsioii, tp cpntinlife its Course, Here we have 
the commeii'c^meht of an wodulafdij tnutiop, the, curves of 
which may be multiplied by a scrica of moTctspeil^! 

Would this cause fee sufficient, to effect the fii:s of easy IstMsthecaMe 

reflection and transmission of the rays directed to the sun- easy raflection 
" * * ** *'’ ' &tianstaiosjon? 


face of a bo^yf i' 
The ph^p^eha 


colouration here condl^red ai^^r to Probably it is. 


,, t- 




me, to fee naturally‘explaitiedi fey thia’^imple^ 
yet I merely announce a probability. * To no-* 
thing to be d^N^'d in n^pi a proposition, no donh^tiaore 
profound invesl^gation is Indcefesaijj; as well as in jhir^Cular 
to put’it to the ^st of caU'utation,, in order to sfe, w^hether 
it'be possible fey the attractive and repulsive po^rai^dbed 



bi s, quffist. a. 

K 2 


to 
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ON COt.OURS Of THIN rElMCLES. 


to each molecule of a hotly, in a case pfiven to tleihicc the 
motion of the luminous layt. n peilefl or impelled now iu out; 
direction, now i»i another, couformably to the relh-clunis or 
transmissions proiluced by pellicles. 

The same ro- It is of move importance to my object Ijowevcr to jTiuaik, 

lours roduml colours avisiusr from fits of easy retlection aiul tiuns- 

Dciwe'II hojii-'s _ " >»» ' 'll 

itia\acuuin. mission arc. equally produced, as Muzcas very jubtl} ob¬ 
served, between the surfaces of two bodies brour^bt near to-- 


And in thick 
plates. 


Colours of p“l- 
lidcs inde.io'i- 
daulof iheniib- 

"tiuicf itself; 

and of lib thin- 
iieb.s. 


Analogous to 
the riiigs III va¬ 
pour, .Hid be¬ 
tween opafce 
subMtances, 

And may be 
tracerl to the 
of par- 
tieV’s of matter 
on light, 


without any 
teheion to 
the r nature. 

f 

('flours of bo* 


gether, without the interposition of any matter, at?, in two 
lenses, or two pieces of glass, applied to each other in the 
vaenwn of an airpump. 

On the other hand these colours do not always require a 
very small distance of the surfaces, since Newton hitiisi If 
obtained coloured rings by the action of two surfaces of a 
concave gl.iss niirroi three lines thick; and found, that in 
thi('k plates these liiigs de[)eud on the ratio of tlic thickness, 
according to the sauie law as lie had determined with respect 
to thin platr's; which he confirmed by the ohbcrvatlon of the 
rjngs of a mirror only one line tliick. 

Wt: see then by comparing the vanous pheuotnena I have 
mentioned, that the prismatic colours of a pellicle, or a thin 
plate of glass, are as fugitive and iudependant of tlu' jrroper 
colour of the substunce, as those of a thick piece of glass ; 
that- those colours even may not depend on the thickness in 
any respect, as when t!n‘y arise in tlie interval between two 
glasses brouglit together, or in the fissures of, certain mine¬ 
rals : that they have the greatest analogy with tht^ rings pro¬ 
duced in a mtst, in smoke, or in the intervals of threads 
impermeable themselves to light: and finally, that, if w'e 
trace it up to the action of a point, or a single particle of 
matter, on the htminous fluiil, vv.e sliall there find a very pro¬ 
bable origin-of the umdificatlons of the direction-of the 
ray§, tiiat are deflected by,the particles of bodies in the dit- 
ferent instances (jUoted, and which, being difiereutly influ¬ 
enced ea<'h according to its nature, ultimately esca(>e in a 
diflerent direction. lfen<‘e results a varietj of colours on 
these bodie^ delerlhlned solely by the immbcjr or di-atance 
of thelrvpar|ic)[es, without any relation to their nature. 

Lfctusiit^\ proceed to establish a parallel between tliesc 
. stills 



o?? roT.<JirBs OP th#n p^fi.i-rci-ps. 



•orts-of Vol<jurs, anti those of the particles of bottica sOb- that al- 
jected to the laws of abitiorption. ' 

fii the first place with resper't tO the latter the lorriihous Tho peiuil not 
pencil is not divided ds in the former. The rays that do hot ‘hire. 
rea]>pcar in a given direction are not thrown into another di- 
tectiou; they remain ab8ori)ed in the substance, even whien 
the mans is perfectly transparent. 

|n the next place the colours resulting ftom absorption Ti c coloms 
are sometimes owing, to groups of rays verj'^ ditferent from twmi 
•tliosc that thin peUicles can furnish. For irjstance, these ^I'^s*** 
never produce a compound colour like that of bodies tinged 
violet by oxide of manganese, or like the blue of coijalt or 
of indigo. Besides in these two kinds of phenomena there 
is no reliition between the progn'ss of colour depending on 


the degree of thickness. . > 

Tliirdly the cedours of the thinnest pellicles are very vivid. Are impercei). 
Those of tlie most intensely colouretl solutions on the con- Ys^h'lu.^ 
trary are imperceptible wlien so thin. It is for this reason ' 

the colour of extremely thin leaves of mica has no relation to 
tlie yellow or other colour of the mass from which they are 
separated; they resiembling pieces of the most colourless 
glass of similar thinness, so that mixed together they would 
not be distTiiguishable. 

• Thus glass, mica, or any other substance, which when Substaiu-cs co- 
very tlnn is.invested with the most brilliant colours, passes 
to a colourless slate % iucreasing its thickness,' or to a co- wheutmeker. 
lonr independant of that displayed by it wlte» tbim 

But it maybe said, to compare a cols||tted mass to an Molecules of a 
nssemblage. of parcels of a deteriiBUiate thickness, these 
.paicepi must be kef>t at a suitable distance from each,other, gtv-n di unce, 
lujtbis c*®!!©, *1 should answer, you will haven certain co- vfouid leflect 
lonr refle^tid, and another transmitted, which is, fjitjoisely one colour, 
complemeittiBity to the former. Now this double colouration tts*oJyos'to! 
never takes place in perfectly diaphanous substances. 

The examples of the bifusion of nephiitic wood and pro- lofus onof 
cipitatea of are not more mjplicable to this ease, since, nephrit e wood 

* *l " Sc **r€5Ci* 

as 1 have shown, the reflected colours are owing to particles gold,* oiaige 
impermeable to light, and disseminated in tl.;st;r|M^8parent pa'tioUs b a 
fluid j and w e' may alter the nature of these jiaiticlesi breverrfJ^JJi* ^ 

have 



cOLuims or uisATEn mstai 9 i. 


154 


Colojtw of pet 
1jc’€> \aii*‘d bw 
thr* iiichoatiOn 
ofth»r.i5S,anr1 
% theadiaCuiU 
medium. 


Permanent co¬ 
lour thpre/cde 
havt a diflucni 
cause. 


hA%'e others, so as to change the reflected colour, without any 
alteration in the tmiihiuitted rolour. 

Hitherto there is no <aive known, that allows us any foun¬ 
dation to consider a bod v that is perfectly tranapaient, or 
even a little turbid, as composed of imrcois ot a given thick¬ 
ness, and kept at a necesiar} distance, in order to produce 
a colour dependatii on the thickiiCiiS of its elementary 
parte. 

Lastly the colours of pellicles are^in certain cases variable 
by the incl’nulioii of the light and of the eye, aud some- 
tiine&too by the influence of the inediom'H with winch they 
are in confaet. ^Nothing similar to this takes place in the 
colouis proper to the particles of bodies; for these arc fixed 
and permanent in whatever duettion i^e look at th^rn, and 
are equally unchangeable by imniersioii lu a diileicut fluid 
medium of less or grcatei density. 

Tlifr«e chfliar tert''lie differxuiceH I conceive are sufficient 
to autlionrt* the opinion, that tlie colouis oi suhstanccs m 
masses have not the bume <»rigni as tho^e of t’ in pelhtles ; 
a conclusion sis impoitaiit with reaped to its obfut, as to 
the diflbreiue of opnnoii that still subsists on it among the 
learned *. 

I shall roru'lude with some cbservatious on tw'O curious 


kinds of pheuotnena^ analogous to the subject, which i think 
I have anfficient grounds to explain in a manner diflereut 
from that generally aduiiltcJ. 

Colours of The fi»»t Belates chTefiy to the colours of annealed ateel. 

heated st<. 1, Nevvton has rallktd tbe«e among tbo^e that deiiend on co- 

iet< rr tl to the , , . 1 . . , • 1 . , 

same cause by l®Wicd rmga;iiiot from a i>artical»r e.\aimoationa^ but supply 

Kewtou; a cooseqaence «f the .system he ba»l formed, eupposing 

that the uiagBiitude of the metdlie particles must have bceu 
alteredrby tlie aofciou oi Uie lire, ile did not 
thvi there wtge any other caiin^s, b^twi eu wluch g choice was 
to be made. ^ ^ , 


tojox gonilion 
by the inn- 
drills. 


' Muee modern pliilo4&phe>«> on ih4 c#nltritry have ascribed 
thciafs colourii without any htjMtation lo p difl'ctenk of 

^ i ‘ 

* ofkeis ni th; 2 d ^ditjon of Birthollei’s Elements of Pye* 

in/f, anoTfee edition of itiuy’s Treatise on fiatural rhilowplhy, th** 
ilsfussions opposho oj^iJonE of tU^e /etSfebtafedf authors on tUls 


i^uestsoit. 


oxidation, 
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ojKidutitm, befause they have fniip|H>8ed they observed « gree^ 

MniiKiiity between the apyeaianises'lu question, etid those of 
’several tuetuls plaewl in circuuistuoces under which they are 
actually ovided. Tiris subject however deserves at lets^ a 
eloper examioatiou, and the following is the simple method 
I have }iutsued« 

1 held a steel watchspring across the datviO of a oaisdle « A steel watch* 

few ^econdb iu a tixed position. After it was cold and cleaa^ , 

I 1 , . “y *“® flame of 

pil, } found both (m the ri^ht and left of the central pcant, a candle 

>where the flame had been, a series of colours moee and more acquire<{ the 
<k nt Idegradi^ijii with periodical recaiveiicei. such as,would 
hart* been exhibited by a small band cat preckely fiona the ly in c^nccn- 
middk* of o circle formed of a ames of ooneeotric coloured 
riutjh. The natuie oi tlie pheuoiuieuon then is very dis- 
tiiu tly shown heie, particnlarJy as the exterior nug 
ncait) 3 cent. [11'7 hfu's] lu diameter, aud the otliers de¬ 
creased inttnoiiy with intervals of a few miliimeti'es* No¬ 
thing was wanting to have couqdeted the circlt s, but to have 
opetaled on a hioad plate of steel suspended bonzootalljr 
over the point of tlie llame. 

Not ha«ing such a plate at bund, 1 took a sheet of tin, A sheet of tm 
which, with appearances anaiogouH to the preceding, al- 

„ . * • • , , • ‘ c I I plainly- 

lorded very vivid colours in consequence or its natarai 
whiteness. With a proper degree of iaclmation the colours 
are piost lively; particularly the yellow, red, atid blue, which 
form to<;ethetr a spat, iu which the bhie occupies the centre, 
surrounded by the red, and beyond this with the yddow, with 
the intermediate tints and gradations. 

There is nothiug in the property tin bag of being oxided Not from oxl- 
and foitnmg salts, that indicates colours correspimdiag with 
these! on the other hand the penodienl .recnirence* on the 
steel spiw^ tsvideutly belongs to a series of rings s nm must 
conclmle ^t^efore, that this phenomenon is sitnply of the ' 
class of boliJttred rings.' 

Another trial made wifih a gold ring equally prodisiced re- tb€«!ams 
peated traces *of rifigs, and here the suspicioa of oxidati<m 
will hold still 4ess« ^ 

A copper wire gave me jamilar indicatioiis, more Copper and 

faintly{ but 1 have observed them very ftriking on copper 
chimneys Of stoves. i.ead tbaf laMi just been melted ethi- lead similar. 

bits 
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CHlorirha«:not 
altered the dl- 
ruen <ions ol 
the paiucleS) 


but separated 
them progrca- 
iiiveiy. 


5111111.* efR'rts 
fr ^ni .ilti I’lg 
til. arralige- 
nuiii of the 
partjclea ol bu- 
tliis. 


Pi oof of this. 


These effects 
shown in a 
'tnknig uian- 
fter. . 
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* 

bits ihtt same kiud of colours, acrordiiig to the circunrstances 
of its cooliug, even qn its lower burlace not exposed to the 
air. 

With regard to the manner in which caloric 4i|tts on the 
metal in these instances, 1 will not that it lies alteied 
the magnitude of th<i piirtivles; for how can we conceive, 
that a substHiice can- vary the dHpobitton of tlie constituent 
elements of its molecules without chungiii'g its nature? But 
1 can moie readily conceive, that there has been a progressiva 
separation of the particles, iucreasing from tbe^part scarcely 
heated.to that in ii](ji<mediate contact with the fiaine. This 
separation, from the principles 1 have laid down, must in fact 
have been sufficient to produce these* rings. 

Besides, we daily see many examples of this sort of cn* 
lours, where the arrungement of the parti<*]«*s appears to be 
the sole determining cause. 8u(*h are the spots formed on 
Jinife blades by the acid on fruit; those on silver h}' sul¬ 
phurous vapours, or the eontinued eontaet of certain sub¬ 
stances; and the prismatic colours of pelhcles lormcd on the 
.suiface of liquids cuntaming some mutter at first dissolved, 
and afte ward piecipitabd slowly by the gradual evaporation 
of some volatile principle, secMi in manulkctorie'^ and labo¬ 
ratories. '1 be waters ol dunghilK arc sometimes covered 
with bimilar colours. 

Now ull thesa eflircts, wliatever be the nature of the pri¬ 
mitive mutter, or of that secondarily furmwl, deficiids only 
«n the arrangement of the parts. Nothing is more ea^y than 
to ascertain this. Scratch the wirfaceH, break the pellicles, 
and all this multitude of colours will be urmibilatcd, the frag¬ 
ments 'Of each leaving only particles uniformly pOksiming' 
Idle common propertied of their kind. 

The lifrUowfiiig acno>,gothet%4Ba very Gonreniertrl mode of 
observilig these effeetb. Take a small quantjty'of^Sft'heele’a 
green, disi^olve t* in an acul, and, alter having largely dUiltod. 
the lioUjiiw* with wuter, prccipitutS^ by «ui talkah, and 

to wjiswulve the prcoi^«lftte5.,''iia^t4he whole 
stand in a vessel not closed, and in a few daytt thd spVffic® 
Will with it very «f‘idei4 coiuured pellidd, iu 

which perioi^c;^ fovuriences of #tiiga iviibhifidietmgujshed; 
if It hpvf remained uudisjtgrbed, Thisit may he taken 

, ' up 






Op by glwHng un<lerneftth it a pitve of paper, or of s^'lass, ail 
the side of a funnel for instance, to allow the water to nta 
off. The colours of the pellicle will continue visible after 
k is ; and by letting the matter dry slowly we may 

||lttpserve them for an indeftmte time with all their vividnesfie. 

But if we pass the finger lightly over it, we shall cdllect 
nothing hot a green powder: the reff,'yellow, bine, rind 
purple, that apjjeared so brilliant, will be gone in an in¬ 
stant. i ■ i ’ 

My second"^dtenomeuon respects die changeable colour of Changfahte 
several pai'ts^ot' the plumage ^of tl>e peacook, and of some 
other birds, as the cock, pigeon, duck, atid tntkey. Here, 
after a very delilrtTate comparative e?«sminatton, and the 
most circumspect reflection, 1 have ultimately relinquished 
the idea, that these cuiours are to be refereed to rings. My 
couvictiou was produced as follows. 

In the first place 1 cousideretl, Uiat these colours were not Not owing t« 
necessary result of a certain tenuity of parts; for on the 
one hand several animals incontestably display in the slen«, 
der filaments of their hair, feathers, or down, various de¬ 
grees of tenuity, from the most imperceptiule^ without its 
producing colour. Is not the white peacock itself a striking 
instauiH of’this? 

Un the other Jtaud have not many birds and insects co- 
jours unchangeable in situation and in their reflettious in 
ever) pointvoi view? 'those oi the wings of some butter¬ 
flies are perfectly nsicd* though dependant on a down so fine 
as to he scarc'ely yi^siWe* ft is likewise proper to remark, aU opukc* ("x- 
tliat all these colours indicate 0 |[>acity,. as those of the pea- 
cock s.feathersi the wings oi flies excepted, in which tints 
analogous to coloured rings are observed : but these mei»- 
branes fitfve a seus.hle transparency, like scales of mica or 
hWwu'glasatf, 

observed*the change of Colour of several fea- FerahorBoftke 
libera , of the hirda mcutiyned. In those of the peacock’s evil. 

r,hli lateral tilameuts, ou olMAiiging their position, 

pi4i» suddenly from reel to green. The red is produced by Red by per-, 
a neaidy, penpeiidifiular ri^ection of light, thdfgl^i by a 
ifcry ^ddiq'UefxiA^fttioo j and there is lio akerhation df re- hque reflection, 
", i 4., w#' .flection 
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Section and transtniasioii* the opacity of which I have’spoken 
not admitting it. 

Trc of the fca- Near the eye of the feather an external ring exhibits yel- 
lowibh tints by perpend'culav reflection, and gi#eiibh by 
oblique reflection ; while mqrc intoricndy, with the sjnnt 
change of oblrquentise, a space Of the most ^ivid green takes 
tlie new tint of violet. These are the yjrbicipal niwtalioii* 
of the colonrs, consisting only in two tints for e«<.h piacc. 
Pigeon’s nr-k In a feather fmm the neck of a yageon, the dtsposili<»n is 
th< rovfr^t• of of f|,p lateral filaments of tibe peaernk’s 

Uii. tail featbc s; that i| to sat, utrdcr Mmilai citH ninstaius^s, 

one of these feathers appeals red, the oti.er green, and ci'ce 


The '"rmtitiii 

cotifin 1.1 j two 
Voiouri). 


v^rui. 

Thi.saltfTnationi'fcolt'nr'^, eonfiiiedto Iw'o principal kinds, 
is verv d fficnlt to moiicile vt Ih thnl rariity «>f tints, which 
coloured rui^-! apparently should evhiint in a snbotance tif 
so litAlc density as fcatheiM. And it it weie atti-mpti'd to be 
suppewted b) tiie more sensible tlauge.dnliti o* tmts m tfje 
pigeon’s feather, this would arise {nmi a doer;.noii; f<>r this 
rhaiigealhlity is owing to llie natmally enned btatc of the 
feather, t>inee it teases when the featlier is straighltacd 
ajrainvt a flat surface. 


F':.ih T of a But the fesithei of a diuVs v.i(ij.i- cvhil its an a])])eiirance 
Jack’s wiiig. disblni'lar. He<e the tnuihiiivMi is ir.»ui gr»eu to 

blackish; and this grrin i« not pe ceptn lf* ixcept m parti¬ 
cular i oMtio in wlu< li the iiicdeinc and letlection of light 
take piae< ui.dei \ery dnequ d ar.g,c-», as foi^iustaine, when 


the feather is m*rt with a eertu n degree of otdiqnify, the 
spei tutor's tmtk being turned to the light. l>o we meet 
with fMy thing like this .in the stn cession of coloured 
rings ? 

F ^nipu pea- I vastly I bethoughi myself of wetting with caution differ* 
okI ’ leaiher parts of the eve of mv pl^suiock's feather, i then nan^ 

jiCH c^^loun., a weakenmg* ot the fo-mer tints, but new colotiif 

brought out with great vlvidn€s#s. Desirous of kivowhljg; 
winch weie the witethAf I could not jj^ro^uce peraiunetil ttkenktioiis by sonte 
{.oTtewirhvuri. solvent, I wetted it successively with saliva, vinegar, tnurie 
® ■’ dilute and cooceatmted, ammonia, ether, al* 

eoltdl, and deliquesced nruriate of lime; and I found, t;bat 
they produced no efibet* except as fluids, and all nearly 
’ equal, 
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€qu«l, 'except the concentrated muriatio acid^ which showed 
some difference; and all their effects ceased neatly alike op 
dryinsr* ' 

Whence evteviot orhit of the rye ^vas wetted, its yelloww 
ish colour bectirnfe of a lively blood red; aud the reflection, 
which was l)efore green when seen obliquely, was almost do¬ 
st io\>ed. .If the green space within were wetted, it was the 
violet refle<‘tioii that diHappeared. Lastly with smoking mu¬ 
riatic arid this green space viewed perpendicularly exhibited 
a yellow inclining strongly~to red, aod the oblique reflection 
changed at first to green, and then it passed on to» violet: 
none of these changes however continued permanent. 

By wetting in this manner the extretnit}' of the ft‘atherg 
of a turkey’s tail, I brought out very viv'id now colours, 
which could not. be pe*ceived before in tile same direction; 
but the existence of wiiicli was indioated by certain reflec¬ 
tions when viewed with the b ick to the light, analogous to 
t|iose I mentioned in speaking of tlic duck's feathers. 

It was impossible for me, urter all these purliculavities, to 
persist in claasmg together the changiug colours of feathers, 
aud tliose of the coloured nugs of pellicles. An often re¬ 
peated exfuninatioi) of them at Icngtli suggested the idea, 
that they might arise from the superposiliou of <Iilicrent co¬ 
loured substances, soiiu times of two onlj, or of three, or of 
a greater uuiiilier ; neatly as if, widiing to paint, a Ixaly with 
several col«^urs, w e were to cover it in success,on with a stra¬ 
tum of each of tine pru[)uscd ingredients. 

This supjiosition, snitubly adapted to each part of the 
feathers, very well accounts for all the appearitm es oi>Mcrved. 
In &ct,, if over a coat of green paint for instance w«spread 
a thin stratum of a violet pow<ler, it is obvious, that on loiiik- 
iiig directly at it. it will ap{«‘ar almost wholly green; while 
on lowering the e\e, so as to view it obliquely, the violet 
^ill gcaduaily prcrloinioutc, till at length it alone is sten. 
^he iaterfuedittte tints will be diflerent shades of green, tp 
which variouif shades of blue will succeed, before the violet 
W'iM appear* , ■ 

if in; addition to this the green itself htt ,a red 

ground, this may remain mvisible iaihe intervals! of the * 0 - 
loured matter of the supeiw strata: hut if these jaftrnta be 

rendered 


13S1 


and disajipear- 
c<l on drying. 

THl' CfdpUTS 
tliUsproduLcd* 


Fr'niTiprs of a 
tuikcy’a uiL 


Prrha' s f:ora 

t!' ' f. •' I)C I 'uli.- 

ti<»a ( i 
nnt toinvtiRd 
sn balance.. 
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i^ruleved transparent by imbiWiig^ a fluid, the inflw^nee of 
tjie lovrer stt'atums will be perceived, ahd will naturally 
show itself here by u yellow or reddish collar, whpi seen 
perpendicularly, while its oblique refleotion&> w4||, exhibit 
p^euifah or violet tints; and the drying of,the siibstauCe will 
restoi'e every thing |io its former state. ‘ 

Such in r^lity'lre the variations of the tints of certain 
parts of a peacock's feathers: and such in riuy opinion is the 
probable cause of their formation, whit is is equally applica¬ 
ble to those of the cOck, the [ugeon, and several ^ht^ blnls, 
as wellnas to in8^t% and in particular that splendid but¬ 
terfly, tlie large, wings of winch f*shibit a line green, when 
viewed perpendicularly, and whep obliquely a beautiful 
violet. 


XV. 

V, 

Account of a Falmmatht^ ('otupound ofSikert of a white Co- 
iourund CrystaUhie Apiuarnhce: by iV/r. X)e&cOtil«*, 


Defoliating 
jiowdcr JateJy 
sold at Pans. 


A.;compound 

of o:, irk of sijw 

v-'r, .uunumk, 
ami vtgcuble 
matter. 


f\. Detonating powder has been sold lately at Paris as an 
object uouisenient. It is enclosed between the f(»hls of a 
curd, cut’in two lengthwise; the.powder being placed at one 
end, and the other being notched, that it may be distin¬ 
guished. If it be Inkeri by tlic 4 iotchcd end, and dp? other be 
held over the flame of a candle, it soon detouates, with a sharp 
sound, and violet flumes. The card is torn, and changed 
brown ; and the part in contact w'ith the oornpositiou is co¬ 
vered with a slight nutullic cp&ling,ol‘ u gra\ ish white colour. 
* ' Having betai r’onsidtcd on the nature of this substance, 
which jssent to Paris ready p«<<’parcd, I ronvinced myself by 
various lriab,jwhich it is udlbcces*^ to relat^ that iy is a 
rompoiind of oxide of silver, atnmPhiu, and sotpe 
matter; so that it is analogous to the fulminating tnercu^.^ 
Mr. Hosward.,'" % * 


Mvithc^ of 
aiukitiy; u. 


This compiund, X cafl'detonating silver, to distin* 

fulni'matbig’litl^y of Mr. Bertboll^** 

' ’ /“.'j '' ’’ 

Annil^ de Chin?i*V"VOl. LX!!, .p* 19®, May> 1807, 

. # - ■ ■L„ 
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l)r ui;uU’ by tllv.solv ini^ ailver i» pure nitric acul, and pouring 
into Ibc solulion, while it is ^oinij on, a suffu ient quantity of 
ri't'tihcd aleolnd : or by adding alcohol to a nitric solution of 
silver Hilji|^i,( OUhideriiJ»Ie excess of acid. 

In tin- first case the nitric’ arid, into wliich the silver is put, 
must be liialed gently, till the solution commences, that is 
till the first bubbles begin to appear. It is then to be re- 
uuned froiu the fire, and a snfiicient quantity of alcohol is to 
he added inmicdiaiely, to prevent the evolution of any ni- 
tious v^^aairs, 'i'lie niixtnre of tlve two liquors occasions an 
extrication of licat; the eHervesceiire quickly recommences, 
without any nitrous gas being diijcngaged; and it gradually 
increabcs, einltting at the same time a strong smell of nitric 
ether. In a short time the liquor becomes turbid, and a vxry 
heavy, white, crystalline powder falls down; which must be 
sepuratevl, when it ceases to increase, and w'ashed several 
time's with small quantities of water. 

If a very acid solution of silver previously made be om- 
]d<vyed, it must be heated gently, and the alcohol then added. 
The heat excited by the mixture, whicli is to be made gra¬ 
dually, soon o(;casions a considerable ebullition, and the pow¬ 
der immediately precipitates*. 

This powder has the following properties. 

It is white and crystaUlnti; hut the size and lu^J^of the 
crystals are variable. Light alters it a little. Heat, a blow, 
or long continued frictlou, causes it to inflame with a brisk 
detonation. Ihessnre alone, if it be not very powerful, has 
no effect on it. It likewise rletonutes by the electric spark, 
ll is slightly soluble in water. It has a vQiy slrong metallic 
taste. 


Pour nitricacid 
oa Silver, hcjit 
It gently, 

& add alcohol. 


Decant, and 
wash llie })reci- 
l>ilate. 

Of to a heatril 
solution of sil¬ 
ver add alco¬ 
hol. 


Its properties. 


. Coucentrufed sulphuric acid qccasions it to take fire, and Action ofsul- 
iii thrown by it to u considcruhle distance. Dilute sulphuric phuric acdoa 
acid appears to decompose it slowly, , 

Muriatic acid, whether concentrated or„w:eak, decomposes Of muriatic, 
it immediately, and forms with it muriate oi silver. The 
quantity of njunatc it produces indicates, that it contains 
aboqt 0*71- of metallic silver. A pretty evident smell of Smull of pri* 

*iic acid, ' 

• It would be PuperHnous to reriTind the chemi-t, tb^trtlts mixture of 
alcohol with hot nitric-acid i» liable to ocdA'^ion accidents, and ih‘«t it is 
roiisetjULMUly prudent, to operate small 

priMxio 
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prUssic acid is perceived the first moment of the nlixt«re» 
bnt I never conhl discover any tiaces of iff 

Decompos^l J^'itric ucid «Jeootnp<jses it bv the ht.’lp of a heat; 

b> lutiic ^ad; products are uiirate of silver, and nitrate of^nuouia, 

if it be contiiiued loHig enouf^h, 

sillphuretted ft u decomposed by ^wiphorcttcd hidroge»»J the ammonia 
‘ and vegetable matter remaining in the liquor. 

and potash. CaustiC potash decontposes it: black oxide of silver being 
separated^ and ammonia dis’engaued. 

Airmoiiiu d,s- It is soluble ill ammouia; but bv a slow evaporation it 

«olv v !» ' 

eu! .vk^fu .on. may be^ separated from it, retaining its original colour and 
other properties, particularly that of detonating by heat, and 
not by simple contact. 

A virulentjpoi- Its most important proiK'rty to be considered, aitli respect 
to the use made of it, is its action on the animal economy, 
Mr. Pti jot-ia-ForiH, who has made a great many experiments 
on this subject, has fointd, that very small dose> are suffi¬ 
cient to destroy pretty strong animals, as cals. They all 
expired in the most dreadful convulsions. It is unquestion¬ 
ably one of the most violent poisons to be found among me¬ 
tallic compounds. 


^ XVI. 

« 

Memoir on the Means of forming a Judgment ofjhe Quality 
of Gfass, p'/rtieularfy fUndow Gfasst and distinguishing 
snek as is liahlc to alterafion: by Mt\ GvYTon, Read at 
the General Meeting of the Society of Eneouragemeut, 
March the lltb> 1 B 07 *. 


A; 


Fiize proposed ^ A.BOUT two years ago Mr. Guyton suggested to the 
fora tcHi of society, to propose as the subject of a prize, a ready method 
good giaw. of ascertaining the goodness of window glass., It appears, 
that, from the negligence or ignoranceof the glass inanufao* 
French win- turers, lilt; windows in several large houses had become dis- 
dow glass liable figured in a few months by a Spontaneous alferation of the 
tilspoit. glass, whltih dfastroys ds transpateftcy: accordingly it was of 
• some iinportaace, to bo able to guard agaiust this inconve- 
Tbe ijueijtiou nieitce. The prize was proposed, and its term prolonged; 


• AWulgeii frpn Annalcs da Chimie, vol, Ixii, p. 5, Apiil, lbt)7. 


but 
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MKANS OF ASCERTAINING THE QUALITY OF GLASS. 


US 


Init no )3aper was sent on the subject. This led Mr*, Guyton unaiiswcrwi. 
to iMvnshj^ate it himBclfl • , . * 

* Ih respect to the fjfciieml characters of glass he observes, Specific grs- 
the specif /different kinds of glass, all of wb^b 

may be good, is various; beside" to ascertain It 
re<niiret4 <nce iiibtrdwcnts, and an expertnUss In their use.^t 
coinmoiily to l»e niet with. 

The in pectlon of the fracture affords bat a loose conjee- Fracture, 
tur(' to the mOht evperleiiced eye: though Mr. JDueloseau 
ajjseris, the fracture of good glass is always wavy, and its 
angles more or less uenle. 

The degree of hardnrss varies not only in different kinds Hardness, 
of glass, tint HI glass of the same Ifiud, Workmen used to 
handle the diamond readily distinguish glas^ that cuts sof^, 
fioin that which cuts hard; so that this might seem a suffi¬ 
cient indication of .ts good or bad quality. It is very difficult 
howevt*r to disciiiniuate degrees of difiference in this respect, 
neither is it alwtiys to be depended upon. 

Glas'-es that are called greasy [grajr] are had insulators of Bad gtassnot* 
electricity, and little capable of being rendcu'ed electric hy of 

friction. Probably this, as well as tlieir being liable to alter, eHjctticiiy; 
depends on an excess of saiiue flux, or Ru imperfect refirung, 
that has left sandiver in them. 


Bad glass [)iac«?d on burning coals'becomes dull and more andtarnisbed 
or less meaily on its snrl'ace. The same effect is more spice-^*’^ 
dily and evidently produced before the blowpipe. But in 
all such trials we hai-e to guard against the too mpid or too 
unequal action of the heat. 


The experiments ,Mr. Guyton made with neutral salts Neutral palu 

convinced him, that tiffs mode ol‘ proof, whi^h would have 

* . glass* 

been very convenient, was altogether inefficacious. Among 


the specimens of the commonest window glass how^ever, 
which is in general unafterable, he found one, tliat underwent 


a perceptible change on its surface by merely boiling in a 
solution of alum and muriate .of soda. 

MB- '' ‘ 

There are faw wbieh,| when reduced to tin impalp- aiS^s act on 

able powder> not sliglitly tinted upon by ^ncentrated P»wJ<;rea glass 

acids: thou^ previously all vfell made glass rielwts sulphuric 

acid, the dsi^ai powerful of all, even as.ffsted by heat. On 

the contrary it .veiy readily,glass of bad quality, at '■ofieJ sub 

pharic acid. 
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ThU a good 

tt'St. 


But niay be 
iicf'lectud troin 
fear. 


Basy mode of 
ascertaining its 
go(;dness by 
sulphate of 


tlie conamon tetniiiieratatre. I have seen, says Mr. IJruyton, 
black frlass bottles, into which concentrated sulphuric acid 
had been put, perfomted with several holes in the course of a 
few days; which, b^nf» largest interiorly, exhibi||d there 
white, silky excrescences, formed of the acid 'ufiited with 
the soluble earths of the glass. But all glass susceptible of 
nitCration in the air is not of so defective a composition ; so 
that to form a judgtneut oi it, the acid must be digested 
upon it, and tlie heat carried so fur as to raise the acid in 
vapour. When this is done, it will leave untouched ouly 
well made and well relined glass, whatever be its nature, 
transparency, or cohtur. 

Sulphuric acid then fulfils all the conditions required for 
a test. I fore&ee however, that this chemical inotrumeut 
will frequently be neglected, from iear of the a<*cideiits, to 
which tlicy may be exjjostfd, who are not in the habit of using 
it with caution. This lias led me to substitute an agent 
equally powerful, that may be procured more easily', anti 
emplov ed without any danger. 

This agent is sulphate of iron, the green copperas of the 
shops. After having put into a small Hessian crucible, or 
any other of stoneware, slips of the glass to be examined, 
cither alone,or compuritively With others, let the crucible be 
nearly filled with this sulplsatc coarsely powdeaed. It may 
then beset on the fire, and kept there till the nnlallic salt 
has acquired a red colour. When the gla^s is grown cold, 
it only requires to be immersed in water, which will show 
whether it will be. altered, a.id in what degree. 

This process is not expensive, requires no apparatus, and 
is in every one's power. and the remilts 1 have obtained 
appear to me to leave no doubt of its advantage. 


■ xvn. 

Heporten a P^er m Nifrovs Ether^ read to the Institute thfi 
Ath of Angmii 1806, by Mr. Thenard, Prtfessor in the 
t'oikge of prance. By GvYTjOJf# 

Various efhera. ’ AIUOUS: kinds of ether have been formed, by tlse ac* 
lion of some cd' the acids on alcohol. Volatility, inURinina? 
Atiaale.s de Chimie, vol. Ixi, p. 282, AJsreh, 1807. 

bility, 
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billty, apd a peculiar smell, gWe to them all a cOmmon cha- Have a com- 
racter, which does not allow as to confound them with other character, 
substances; yet we have only an imperfect knowledge of the Yet differ, 
diftWences that distinguish them, and ouf theoiy of their 
production is perhnps still more imperfect. It is true 
Messrs. Fourcioy and Vuuquelin have thrown much light 
on the production of sulphuric tfthCr; but their explairation 
does not admit of l>eing extended to some others. It was 
of impottanee therefore to resume this subject, and treat ft 
in a general manner. This Mr. Thenard has undertalceii. 

In the first paper he has presented to the Institute he treats 
on nitric ether; from this he intends to proceed to others; 
and he will examine why some acids have the property of 
producing ether, and others have not. 

The processes recommended by different chemists for the Various pro- 
pvoduction of nitric ether, wdiich M r. Thenard reviews, are [ng lu 
very discordant, and liave no other object than the ethereal 
liquor to be obtained, without any analysis of the gaseous 
products, or any considtTation of the circumstances of the 
process; if a memoir by the Dutch chemists be excepted, 
which Mr, Thenard examines particularly at the conclusion 
of his own. Accordingly he found himself obliged to trCat 
his subject independautly of the labours of others. 

Mr. Thenard began with distilling R mixture of equal 
weights of alcohol and nitric acid, both of given strengths, in and alcohol 
an apparatus adapted for the separation of the fluid from the 
gaseous producis. A gentle heat is snfficient; and indeed, 
the action soon becomes so brisk, that it Is necessaiy to sup¬ 
press even that, lie afterward examined the residuum in 
the retort, the fluid product, and the gasses. 

The residuum v^as composed of nitrous acid, acetic acid, 
alcohol, waiter, and a small quantity of matter, the nature of 
which is uncertain, but which is easily carbonized^ The pro¬ 
portions of these he ascertained by ingenious and accurate 


tnethods. If the distillation be carried on to dryness, the 
Viscous residuum contains oxalic acid, and probably malic. 

The distilled liquor, which is considered in the shops as 
tiitric’ether, is composed of water, nitrous acid, acetic acid, p«i« ciher.”*, 
^her, and probably alcohol. 

The gaseous product in particular required much patience Gasses pto4tt- 
VoL. XVIII— Oct. I 8 O 7 . I* and 
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and ability, to separate it into its different elemcn^, to as* 

’ sign to each of these the pro|jertie8 dependant on it, and to 

explain the dificrences that result from the circumstances in- 
which they are placed. It was composed of nitrous ga?, 
azote, oxide of azote, nitrous acid gas, carbonic acid, and 
cthcreous gas, which it was particularly necessary to separate 
from the rest, in order to examine its properties, J5y these 
experiments, which may be termed preliminary, the author 
was led to the following process for separating the pure ether, 
and examining it, either in the liquid or gaseous state. 

Mr Thenard’s ^ retort lie put five hectogrammes [Itioz. 48gTs. troy] 

process. of liloohol, and as much ndric acid, and adapted to it in suc¬ 

cession by means of glass tubes five tall bottles half filled 
with a saturate solut.on of muriate of soda. In the la.st was 
a tube opening under a jar to collect the gaseous pait. All 
the bottles were, surrounded with a mixture of pounded ice 
and salt, which was stirred occasional To commence the 
operation a little fire was uppiicd, but it was soon necesbaiy 
to extmguish it, and even to cool the retort.. 

The fluid left in the retort was similar to that of the first 


The ether pro¬ 
duced. 


Its propertie'?. 


experiment already mentioned. 

On the surface of the solution in all the bottles w'as found 
a yellowish ]i<{uid; which weighed, when the w hole was col¬ 
lected together, ii55 gr. [^8 oz. flS gts]. That in the firat 
bottle was a mixtuicof alcohol, etlier, acetic acid, and ni¬ 
trous acid: that in the others was nitric ether free from al- 
coliol. The nitric ether in this state has a strong smell; it 
is specifically lighter than water, and heavier than alcohol: 
dissolves in any proportion in the latter, but requires near 48 
parts of water to dissolve it, and at the same time is partly 
decomposed by it, as will appear below. It possesses the 
property of combustibility in a high degree; yet it strongly 
reddens infusion of litmus, owing to a little nitrous and ace¬ 
tic acid that it retains, and which may lie separated by 


means of lime. 

The vo]«d>bty of ether thus prepared is so great, that ijt 
wJatiieThan indicates a tension of 0*73 of » while that of the best 

sulphuric. sulphuric ether, under the same circumstanes, is liut 0*46 of 
a metre, at ‘il* of*the centigrade thermometer [TO** F], and 

at 0‘76 of.a metre [^9*7 in*] of atmospheric pr^ure. At 

this 
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this tcmporaturc*, and this pressure, therefore, it is at the 
limit of its existence in the liquid state. 

* Hut if nitvie <'thcr he deprived of its acidity means of Soon become 
I me, it soon Vjecornes a(‘i<1 a'^ain, whether it be redistilled, 
loft in contact with the air, or kept in full and closed bot* 
ties, 'riiis fonnatiou of aeid takes place, when ether is 
treated with water, particnUirly at a temperature from ‘25* to 
;ts® [77*^ to The author explains the formation of this 

a<’<I l>y the reciprocal action of the principles that constitute 
ether, and wdiich are found to be feebly Retained in it by 
combi jiatioii. 

Mr. Theiiard next procecsds to the decomposition of Analysed by 
nitric ether by heat, and analyses the trasses arising from it. 

Founding his calculations ou the most accurate data we 
possess, the result is, that 100 parts of nitric ether, rejfjcting component 
fractions, are comj)osed of aiiote lb, carbon 3.9, oxlgen 34, ^ 
hidrogen 9. 

Hence he infers what passes in llie reciprocal action of Arfioiiofniiric 
alcohol and nitric acid. Tlu' oxigeu of this acid comhlnes ac>d on aU-ohot 
with a great jtart of the Indrogcn of the alcohol, and with a 
very small <juuntity of its carbon. Hence result, 1st, a 
great deal of water, a great deal of gaseous oxide of azote, a 
little carbonic acid, a little nitrons acid and nitrous gas: 

2 dly, the separation of a small quantity of azote, and the 
formation of a great deal of nitric ether, by the combination 
of a pretty large quantity of the tw o principles t>f nitric acid 
with tlie alcohol dishidvogenized and slightly decarbonized : 

3dly, the formation of a little acetic acid, and a small quan¬ 
tity of a mutter easily carbonized, by the edmbination of a 
part of the hidiogen with carbon and oxigen. 

Supported by these deductions, Mr. Thenard diseus*5cs pro- 

the processes published before him for obtaining nitric ether, cesses,'.orac 
«ud he shows, that some are daugeious to attempt; that none 
of them furnish the whole of the ether, tliat might be oIj- all wasteful, 
tamed from the same ingredients; and that all of them yield 
Only more or less compounded liquors, in which the nitric Unpuie. 
ether, though tliey bear its name, constitutes but a part. 

The Dutch chemists have published some interesting re- The bypoi»i«-« 
searches on nitric ether, or rather on the gasses obtained bv sw of f 
the action of nitric acid ou alcohol. But to explain the 

L curious ou». 
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curionft facts tliey have made known, they have employed an 
insufficient hypothesis. Ist, They have considered the 
in question as a compound df nitrous gas and ether; while it ’ 
is composed of gaseous ether, nitrous gas, nitrous acid, azote, 
oxide of azote, carbonic acid, and acetic acid, in short of ali 
the substances capable of assuming the gaseous state, in the 
various circumstances under which they are found. 2dly, 
They have supposed ether to be a substance always identi¬ 
cally the same, so that they neglected to analyse nitric ether, 
and establish its-peculiar characters. 3dly, In consequence 
of this opinion they have been led to ascribe to a preexist¬ 
ing tfitrous gas phenomena, that are owing to a decomposi- 
' tion of nitric ether. 

If the process After having discussed the opinion and experiments of the 

chemists, IVfr. Thenard concludes his paper by ob* 
would diff^j serving, that he has considered only the products and phe- 
" nomena obtained by given proportions, and under certain 
circumstances. The effects must be different, when these 
are varied; and he intends to subje,ct them to experiment: 
but that above but he has ali'eady satisfied himself, that those he has em- 
given the best, jifg most favourable to the production of nitric ether# 

The memoirs The committee concluded, tliat the memoir at large ine- 
insertion in the Collection of foreign Papers, and the 
class adapted their conclusion. 


XVIII. 

Obseroa*ionv on subtertanran Hmt, made in the Mines of 
PouUaoueit and Huelgoat in Brittany: by J. F. Daubvis- 

•ON*. 

Faeb! respect- HERE are few questions in natiital philosophy, re- 
“^***^*«''“*'’ specting which we are more in want of positive and well esta- 
earth wanting Wished facts, to deduce consequences from, than that respect¬ 
ing the temperature of the interior paj't of oijr globe, taken 
at depths are able to reach. I have already made known 
some fticti^ I obsdhred on this subject iu the Saxon mines, 

♦ Journal des Mines, February, 1807, p. 119, 

and 
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and I jshaU now g^ivc* some others noticed Just sammer in 
Brittany, The habit of making sirndar experiments, and 
•the knowledge I had of the places, enabled me to choose 
with some discrimination the points of which I ascertained 
the tPinperalmv; so that I trust the facts 1 have recorded 
will not be uninteresting to those, who make our Earth an 
object of their study. 

The thermometer 1 employed was of mercury, and di- Thermometer 
vided into eighty degrees from the freezing to the boiliirg 
point of water. It was enclosed in a tube, i found by trial, G'or 4^ to niter 
that when it indicated a given temperatuie, and was made 
to deviitte from this about a dozen degrees, it ret[uired*three * 
or four minutes to bring it back to the former point by im- 
Uiersiug it in water of that temperature, and eleven or twelve u* 12' in 
minutes if kept in the open air. Hence, w'henever I was the air. 
desirous of aseeriaining the temperature of a body of water 
jn the mines, I immersed ihe thermometer in it entirely, 
and loft it there five minu cs; and wlien I took the temper¬ 
ature in the air, I let remain a quarter of an hour. All 
tlie observation? w’ere afterward reduced to degrees of the 
(centigrade tbt rmoraeter. Notwithstanding all the care and 
patience 1 employed however. 1 cannot answer for their ex- 
Rtefness lo less than a quarter of a degree. 


Observations made at Poullaotien, 


THE mine of Poullaouen is in latitude 17' 4y'' N., Situation and 
and longitude 5° 5!) 57" VVest of Paris, Its mouth, that 
of St. Gwrge’s pit, is lOG met. [347f feet] above the level 
of the sea. It i$ 4 myriam. [25 miles] from the seacoast of 
Brittany on the north, and 6 [37| niilcs] from that on the 
south and that on the west. It is in that tongue of land, 
which advances into the ocean under the form of a roof, 
raised in its centre about 2Co met. [853 feet] above the level 
of the se», and constitutes Brittanny. The countr}^ round 
the mine, to the distance pf near 6 miles, is about 150 met, 

[490 feet] above the [evel of the sea; and is intersect(;d in 

every .direction by valleys, onf* of which is an almost circur 

lar basin about a millimetre [1(^3 yiu’de] in diameter, that ' 

farms the rpof of the mine. 


According 
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Mean temper¬ 
ature by calcu- 
lattun. 


Obfiervatlons 
miiile :>'li of 
Sept, Day fine. 


Tabulated 
teii.peratd^^ 
and df' ths', 
With tcmarks. 


According^ to tlie law of the temperature from tlie equator 
to the pole, the mean temperature of the surface at Poul- 
laouen should be [52 5® F.]*. The elevation of the 

soil requires near I® [1'8® of diminution, so that the mean 
temperature may be estimated at 11*5® [50\f)® F.] 

My observations were made the 5th of September, 1806. 
During the whole day the weather was fine, and but few 
clouds were seen. The tem])erature in the shade, in the 
middle of the day, «rti8 l<)® [64*4® F,]. In reporting my 
observations I shall mention the situation of the iilaces where 
they were made, as w'ell as whatever appeared to mo capable 
of irtfluencing the temperature. Oppodte each expression 
of the temperature I shall note the depth of the place below 
the surface of the ground. 

Tempe- 

1. In the first galler}% called foot Ic^ ratur; Depth 
vely near the shaft, in a place where tlure was ^ 

but a slight current of ulr, a little water that thermo 

lay on the ground indicated .53‘8° 52* *3 

2. In St. George’s gallery, under the Iviter- 
section of three branch ' of tlie vein, in a kind 
of oul de sac, very remote f'om the places 
where the miners were at work, in which there 
was no current of air, but a large quantity of 

water lillered from the roof: this water was • • 51*(P 127 * *4 

3. The water that thus filtered into the gal- 
lerv, w hen it reached the well from which it 

was raised, was... 52“ 127* *4 

4. '1 hirty six metres lower, at the level of 
Bouilaye, toward tlie end of a long gallery, 
where tljere was no current of air, and no per¬ 
son at work, under very strong ^lercolations 

and in the water I had . 51 *6® 244.10 

* Theory and obsu'rvafion have led me to a very sinqilc expression of 
the therniointilncal ternpr oaure of a place, the latitude of which i, 
known. Thi.s t‘xj>rcs-!ioii is 30 7“ [Sh 4“ F.^. cos. latitude j or 

with sufficient exactness in the icinperatc zone SfS® *j*80 6° F j. cos, * 
iat. • 

f la tlie atmosphere the temperature diiniuisUes 1® [i'&® F } for 
every 175 mn. [J,91 yard'd ii,) height. ‘ ’ ' 


5. At 
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5. l>ott(in of St. Georeje’s shaft, in Temp©- Depth. 

TiiLtiiirOa 

well in which the water? that penetrate 
into the lower parts of the mine aromid it are 
collecttHl .....55*7® 463* *6 

6. The air over this water ... 57’^® 4t)0- -3 

7 In the well at the bottom of St. Barbe’s 

shaft, at the other extremity of the mine • • • * 34*5° 4Bg* *6 

8. In tlie air above this water.50*1° 489* *0* 

g. The waters of the old excavations, that 

run into this well .54’1** 

N. B. I'licse w aters arising’ from filtrations 
that take place chiefly in the upper frarts of 
the old workings are cold; and as they form 
the greater part of those that enter into St. 

Barbe’s well, they are the occasion of the lovv- 
ness of the temperature *hown by the water 
in it. 

10. In an excar’ation hnt little distant from 
the bottom of St. Barbe’s shaft, called the 
oven gallery, the sides of which are almost 
every where interspersed with jadiiiterl pyrites 
partly etHoresced, the thermometer left a quar¬ 
ter of an hour in a small hollow made in the 
midst of the pyrites, and whiclj contained a 

great deal of w hito snlpliutc, indicated.5()'5° 457 

11. AfttTward put intp a smalllrole, fiom 

which a pretty strong spring jssued, it equally 
marked • • .5(j *5° 457 

Ttic observations ‘J, 3, and 4, incontestably prove, that 
tbe beat of the rock in the upper parts of the mine is SI'S®. 
The waters indicating this certainly jicquired tbe tempera¬ 
ture of the roek in filtering through it; and this tempera- 
tm’e does npt differ in any sensible degree from that indi¬ 
cated by theory. If the first observation showed a little 
higher temperature, it is because it was made in a place, 
where air from*w ithout, and consequently warm, as the ex¬ 
periments were made at the end of summer, was continually 
passing. 

Obser^'ations 5 and 6 ?how, that the temperature of the 

lower 


Tabulated 
tcmperatuies 
and depths, 
wall remarks. 


Gr-neral de- 
diictiuns. 

Siipc'dicial 
teniperaiurc 
agreeable to 
tlieory. 


Temperature 
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increases with 
the depth. 


Pyrites do not 
alway*. occa- 
ttion Iieat. 


Heat increases 
4® or 5® in 100 
yds. of depth. 


Huelgoat 

mine. 


Mean temper¬ 
ature by calcu¬ 
lation. 

In schist. 


Observations 
the same day. 


Tabulated 
tentpcraiures 
and depths, 
■with remarks. 


lower parts of the mine is more considerable than 'that of 
the upirer parts. If in the depths the air appear hotter than 
the water, it is probably because .it has retained a part of 
the heat it possessed when it entered the mine. 1 have al¬ 
ready pointed out the reason why in 7, 8, and 9, the heat 
was less than the depth requires. 

Experiments 10 and 11 show, that there are circum¬ 
stances in which the presence of pyrites does not occasion 
heat. That which they indicated, was not occasioned by 
them, for in St. Georffe’s shaft, where there was none, the 
temperature was the same. 

Thus, settings aside every extraordinary cause, the ob¬ 
servations 1 have reported appear to me to indicate, that at 
the depth of 150 met. [l63 yards] the temperature at Poulr 
laouen is or S'* [3'6° or 5*4° F.] more than at the sur- 
face. 

Observations made at Huelgoat. 

THE mine of Huel is in latitude 4S° 18^ 17'^ N., long, 
6° F 46'^ The opening of its shaft is 173 met, [138 yards] 
above the level of the sea ; and is on a large hill, that sepa- 
rates two valleys, the depth of which is 80 or 90 met. [87 ot 
97 yards]. 

P’lom this latitude and elevation we may infer the mean 
temperature to be 11 ° [ 50 ° F.] 

The rock, like that of Poullaouen, is an argillaceous 
schist, but it likewise contains some strata of aluminous 
schist. 

The following arc the observations I made on the 5th of 
September, the same day as those at Poullaouen. 

1 . In a gallery about IjS yards below thatTempe- 
by which the workmen commonly enter the by 
mine, into which no person had been for se- renh. Ft. lit. 
veral years, which has no other outlet, and in 
■which there was no current of a r, a thermo-^, 
meter at its northern end after twenty minutes 
indicated ... 50® 

After having descended the shaft called the 
piinei-s, and gone a t)ew dozen yavcle into the 

gallery 
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gallery ‘at its foot, I entered another shaft, Tempe- Depth. Tabulated 

^ which terminates in a gallery that haa no com* an^depihs^,*** 

municution with the re»t of the mine, and in with renaarks, 

which conseqne.itly there is no current o? 


9»r. 

2 . Here the thermometer immersed in a lit-? 

tie stagnant water on the ground rose to • •.. 52*2® 226* *4 

3 . I then a.>,cended to the former gallery, 
and under a strong inffltration, in the water, 
and in a place traversed by a current of air, 

tiie thermoiueter indicated • • *.54*y° ipS-10 

I then directed my course to the south, 
jvhere the present wo kings are, 

4. At the second gallery, at a little distance 
from the main shaft, in a place where people 
are continually passing, and where there was 
a pretty strong current of air, a little stagnant 


water indicated.57*2“ 2()1 

5 . At the hfth gallery, the thermometer im* 
mersetl in a reservoir of water, which was near 
the main shaft, rose to . •. • ..60*8® 457 


C. At the exti’emit} of the gallery. No. yA, 
the part where the works are farthest ad¬ 
vanced in a southerly direction, a large quan¬ 
tity of water, slightly vitriolic, s[>outs from 
the rock. The thermometer, kept a quarter 
of an hour in the midst of tins stream, con¬ 
stantly marked.(>5‘7® 750 

7, Held on one side of it, in the open air, it 

equally gave the same temperature.65*7® 750 

S. It was the same about sixty ]:mees to¬ 
ward the shaft, when immersed in the middle 
of the rivulet formed by the spring just men¬ 
tioned .*.* *. 6S*7® 750 

The bottom of the mine was inundated, the* 
water lying oa it about l6 [52 feet] deep: 
and by a small shaft, at a little distance frotp 
the main shaft, 1 descended to the level of this 
subterranean lake, 

y. The tliermbmeter, kept a quarter of an 


hour 
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TfbulatctI 
ierpperaUires 
and depths, 

pith remarks. 


hour on a board floating on the water, indi- rai^re ' 
cated. ...64° 776 

10. Immersed in the water it equally indi¬ 
cated .... 640 776 

All the water that enters into this southern 
part of the mine runs into the lake, from which 
k is pumped up. 

11. The temperature of the water issuing 

from tlie puinjis into the gallery No. 7 was • • 65*1° 387• •(> 
Following the course of this gallery the wa¬ 
ter runs to another shaft in the north part of 
the mine. 

12. There it mixes with a small quantity of 

water, the temperature of which is.37’2° 301»*8 


13, And when the water thus uilxed is con¬ 
veyed by tlic puin[)9 to the discharging gallery 
it raises the thermometer to .63’3° 


Gcnrral de- 
duciiuns. 


Katirai tem- 
pewcure 


a.’TPf*'! with the 

Incrfd5if«, w'ith 
th-‘ tloj'th. 


Incrca<;ed in 
oin; ppit 1-y 
rberrue;] wa¬ 
ters. 

^'ausf of thdr 


We have here two classes of observations to distiitguisli; 
those made in the north part of the mine, 1, 2, 3, and 12; 
and those made in the south part. 

Tlie first appear to me to indicate the natural tempera¬ 
ture of the soil. No. 1, made 20 or .30 yards below tlie sur¬ 
face of the ground over that part of the mine, must be con¬ 
sidered as giving the true degree of heat of the surface of 
the earth in that country.^ I perceive no cause, that can 
have altered the natmul temperature of the place, which is 
very far from all the workings: certainly it coiitinues the 
same throughout all seasons: and its expression is precisely 
the same as theory indicates. Observations 2 and 3 shovV;i 
that this temperature increasts, as we penetrate deeper. 
The current of air in the first gallery, that through whicl^ 
the ore is conveyed in wheel harrows, accounts for the srpall 
excess of heat observed in it proportionally to thq depth. 

As to the temperature of the observations made in the 
south ]j}irt of the mine, it is visibly influenced^ by a foreigq 
cause, the arrival of vitriolic waters coming from the south. 
On sinking a new shaft a hundred yai-ds from the southern 
part of the present workings, strata of aluminqus schist 
were traversed, wliich bad a very strong styptic taste as soon 
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as extracted. With a lens a niunber of pyritoiis points may 
be observed in it, which by their decomposition and action 
’ on the schist probably produce an evolution of caloric, that 
beats the water travwsing these strata. These being at no 
great doth may have a communication with the atmosphere 
through some Hssurcs, and t)»us the decomposition may have 
been ofTeeted. 

However this may be, it appears to me certain, that the 
water must have uc<pured the heat of gO® F.], which 

is much more than iialurally belongs to tlieir depth, by tra¬ 
versing these strata. 

I shall here ohsea vc too, that, if the heat is to be ascribed Pyrites in coiv, 
to the fiyrites, they produce it by their action on the schist, junciwnwrth 
In the observations made at PouUaouen, we found a consi¬ 
derable quantity of pyrites, without any particular heat 
being produced: and 1 must repeat what I have said else- 
whei'C, that 1 liavc seen pyrites extracted, and found the Pvritos rio no* 
heat not perciptlhly greater than in other mines. Accord- 
ingly I am n»cline<l to believe, that pyrites in the mass, or 
at least not rudmted, do not produce subterranean heat: but 
such as are <lisseralnaled in extremely small parts through 
bodies on which sulphuric acid is capable of acting are in a 
did'ereut case, when the atmospheric air can have access to 
them, in another paper I remarked, thatllie indauiniable air Firedamp not 

called fire-damp in coal-mines docs not proceed from the coal Produced bv 
1 • -If 1 ■ , • , , pyn- 

that contains most pyntes, but trom that in which scarcely loua coal. 

any is discernible, and where the sulphurct of iron is proba¬ 
bly in imperceptible particles. 


XIX. 

Jitter from Z)r. Veau-df.-Launay to C. Deiamethcrie, 
on the Production of m igenized muriatic Acid by the gaU 
'Vfmic Pile*, 


\jryE experiments with respect to the production of the obtsine^ 
oxigenizpd muriatic acid, obtained in distilled water by the * - ’ •— 


bv calvaiii&ra 


• Journal Physique* Vol. LXIU, p. 472, Dec. 1806. 

galvanic 



SCIEITTiriC NEWS. 


156 

in small quan- galtranic action, have lutbefto exhibited but a small cjuautitjr 
tiiies hitherto, |,^g persons to question, aqd even to deny, 

the result of these experiments. Wlwtt has lately been done ' 
by the experimental class of the Galvanic Society will leave 
t|o 2 , of water no doubt with regmd to the product. Fifty grammes, or 
converted into nearly an ounce aud half of distilled water, have passed into 

©xigcniZL'd nui- /% » • i • • • i i i ^ 

rmic and, liis- the state 01 oxigenized muriatic ftciu, and dissoi\ed a gold 
solved 21 lu. pf the length of abopt 0 07 «f a rpetre, pr inches [i in. 

7 hues Kug.], immersed in the c^iinder, coutuining the disv 
tilled water, wdiich had acquired a very sensible and even 
strong- smell of that pcid, as well as a yellow colour, such as a 
solution of gold exhibits. To these dilfereut characters, easy 
to distinguish, were added those of tlie action of diH'ercut 
ri-edpitatedby reagents. Tiie tincture ol' l.tmus was reddened poweidplJy 5 
the solution of nitrate of silver was speedily changed, and a 
precipitate of muriate of silver thrown dow'ii. 

J can assure vou, there is not the least doubt of the cer*. 
tainty of the results displayed by this conversion pi‘distilled 
water into oxigenized muriatic acid. 

If the acid Even if the result of the experiment were to be consi- 

werc-cxiricau-d ag jjj, pf the muriatic turid from the solu- 

from the salt . „ , • . • 1 1 , 

mtrely, still tioii of salt cantained in the cylinder ot the cofvper pole, a 

interesting, y^.j.y interesting phenomenon would remain to be considered 
in this product. This experiment therefore deserves parti¬ 
cular attention; aud it is to be wislud, that it was varied 
pud repeated in different ways. 1 doubt not but the result 
will od’er facts of considerable iuiporlaucc to the science of- 
natural plillo^ophy. 


SCIENTIFIC NEWS. 

New Bavarian The Bavarian Academy of Sciences at Munitd*, ac- 
Aradcmy of cording to its new couiftitutiqu, is to have a more extensive 
field for its labours tliau apy other in Eurtipe. Under the 
direction of the ministry, it is to have the immediate supers 
iutendance ol’ all the public seminaries of ediucation in Ba¬ 
varia, from the universities down to the primary schools. It 
will be composed of learned natives, and. foreigners pf cele¬ 
brity invited by the government from other jfarts of Ger- 
' many. 



SCIENTIFIC NEWS* 


157 


many. Privy counsellor Jacobi is still talked of as its pre- 
8id<*rit* Among the other academicians, whose names have 
* been mentioned, are Mr. SeyfFer, whom the emperor Napo¬ 
leon appointed engineer geographer in the war against Rus¬ 
sia and Aubtfia, and who has been director of the observa¬ 
tory at Gottingen ; Eichhorn, the historiau and orientalist, 
whom the king has likewise called IVora Gottingen; Wiebe- 
king, of Vienna, whose skill in hydraulics has already been 
of service to the kingdom; and VV olf, kuown by a very good 
history of the Jesuiis, to whom all the archives of Bavaria 
are opened, for the ])urpose of liis compiling a national his¬ 
tory. 

The royal library, which is already a very good one, will Royal library 
be increased by a committee appointed to select lor it every 
thing of value in the libraries that are suppressed. 

Tlie collection of paiiitin^ti at Munich has long been ce- Collection of 
lebrated; but, since the galleries of Manheim and Dussel- 
'dorf have been added to it, it is utuiuestionably the tiiiest 
in Europe, next to the Napoleon Museum. 

A decree has been issued at Naples for forming a society Royal Acade- 
consisting of forty men of letters, to be called the Royal 
Academy of llistory and Antiquities. The first twenty ai Naples, 
members are to be named by tiie king; and when these have 
assembled, they are to nominate three persons for each of 
the remaining vacancit's, out of w'hora the king will choose 
one to fill it. It is to have a perpetual secretary appointed 
by the king, and to choose its own president for three 
months. The directors of the mnseuin, excavations, and 
royal pnntiiig office, are alw'ays to be chosen from its mem¬ 
bers. The academicians are to be admitted at court. 


Mr. John Maeltz, of Vienna, has exhibited at Paris a IVTcchrinical 
musical machine of his invention, to which he has given the 
name, of panharmoniem. This machine, moved entirely by instiuments 
springs, gives the sounds of various wind instruments with “thers. 
a clearnesM and perfection never before attained. The in- 


stniments that compose it are the german flute, flagelet, 
clarinet, hautboy, bassoon, horn, trombone, serpent, and 
trumpet; beside kettle drums, a great drum, cymbals, a 


triangle, &c. I^eces are performed bj»^ it with great preci¬ 
sion, and the forte and piano distinctly marked. The exe¬ 


cution 
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cutiou 6f tJie tnniipet is particulnrly fistouishiu^. Far ea^lf 
instrument the inventor 1ms contrived a mouthpiece adapted 
to its natu e, which answers with the greatest perfection to 
the capacity of tise human organs. 

Intended tour T*hc chev. von Mocgcimiller, sOperinteiiclant of the Aits-* 

*athe East. military studs, is to set oft' iu November on a tour iu 

the East, with the necessary instruments and attendants, 
under the patronage of prince (’hnrles. llis principal ob- 
jt'ct is the rmtural histort’ of the horse ; but he will make a 
point of endeavouring to answer any fjuestions, that shall 
be addrebb.ed to him by the learned wlio tmltivatc geogra¬ 
phy, philology, archaeology, numismatics, &c. He Intendiv 
to traverse Hungary, Transylvania, Buchowiua, the Ekmine, 
embark at Ode.ssa for Constantinople, ami thence proceed 
to Aleppo. 


Ancient busts 
made by Ame¬ 
rican Indians. 


Mr. Jefferson, the president ot the United States of Ame- 
ri<*a, has in possession several busts made by Indians, They 
are nearlv of the natural s’ze, and reach to the middle of the 

tf 

body. The features are vvcll marked, and eharacteristic of 
the co]»per-co1ouvt'<l or American race. In one, represerit- 
Itig an aged savage, the wrinkles and the expression of the 
countenance are verv well marked. I'hese btists were found 
in digging at Palmyra, on the river Tennessee, The sub¬ 
stance of which they are formed, and which is extremely 
bard, is not known ; some suppose them to have l«*eu cut 
by the chissel out of solid stone; others that they are a com¬ 
position, tirst mouhled, and then Iturned. Whether they 
were idols, or busts of <listinguishcd persons, is ecjually 
questioned. W ho were the progenitors of the present race 
of Indians, that were capable of thus executing a toleralily 
good resemblance of the human head, face, neck, and shoul.« 
ders ? 

Csetieral David !\Icrriweather W'rites to Dr. Mitchill of 
ridfieij -hells York, that the va«t banks of shells commencing on 

lu I ifcut.*, southern bank of tlie Savannah, near White Bluff, ex¬ 

tend ill a right line through a space of about a hundred 
miles flora the borders of the sea toward the south-west, 
^ic ridges are not entire, but the ground is more efevated 
to the breadth of six or eight miles than it is above or be¬ 
low. No| only pyster-sheUs, but those of cockles, and others, 

are 


r.xteii':ive 
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a^e found. Some are entire, and very larger otlirrs are ag¬ 
glutinated as by a cement. Some are iaige enough to con¬ 
tain a man's foot, in dvffereiit parts of the eminences for 
forty miles some of tliese shells occur. They are used for 
making Imie ; but a little higher up to the south-west there 
is a heap of shells forming a kind of rock, that is preferred 
fov this purpose. At soi'ne distance still higher, and in the Fo^silhliells ia 
same direction, there are S!*verul ,]uairie8 of a kind of sili- 
ccous stone, In wliith a great number of shells of all kinds 
aiv, interspersed here and there. These are petrilied, and 

as hard as the flint itself. Millstones are made of it, in qua- MiH'aones 
, , 1 j. i-i • made of it. 

lity nearly the same as those of T ranee. 

At Hudson's Bay some experiments have heen made with Qu cksilver 
frozen mercury. It was reduced to a plate as thin as paj)er, 
by beating it on an anvil with a hammer brought to the same 
temperature as the mercury. A piece of it being thrown 
into a glass of hot water, the water froze instantly, the glass 
flew to pieces, and the mercury became fluid. 

Dr. Baconio of Milan has lately composed a galvanic 
pile entirely of vegetable substanees. He forms it of disks 
of nnl beet root, two inches in diameter; and disks of wal¬ 
nut trw', of the same size, divested of their resinous princi- 
jde by digestion in a solution of cream nf tartar in vinegar. 

With tliis pile he produces galvanic efi'ects on a frog, taking 
a leaf of scurvy-grass for an ('xcitcr. 


THE seventh number of the new- series of the Mathc- 

ivepo.itory, 

matical Repository, by Mr. I'homas l.eybourn, contains: 

1. Solutions to thirty curious mathematical quciitions pro¬ 
posed in a former number; fi. Solutions to smne ikechanieal 
problems by Mr. John Dawson; 3. Solution ol^a curious 
dio})hantine problem by Mr. Cunlifle; 4. An essay on the 
theory of amicable numliers by Mr. John Gough; 5. An 
inAGstigation of some theorems for Unding the suois of cer¬ 
tain inlinite series by Mr, Cunliffc; 0‘. Le Geudreon elliptic 
trausccndentals : and 7 . Tliirty new questions to be an¬ 
swered m a subsequent number. 


Mr. 
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"Newmineralo- Mr. ACCOM, to wiiom the public is indfebtedi for a Sys- 

gical work. pvactictil Chemistry and several otlier work^, has pu£ 

to tlie press a System of Miueraloj^y aud Mineral ogloul 
Chemistry, aikd its appiicatioti to the arts. This work, which 
is formed chiefly on the plaas of Hauy stud Brongniait, will 
be in 2 vols. Svo. with eight Copperplates. 


I.€ctxtres m Surgef-i/i and on Physiology* 

Sar»irat ami Mr. A. CARLISLE, F. R. S. F. L. S. and surgeon 

Westminster Hospital; wtil begin his course of lectures 
on the art and practice of surgery, in all its branches, oil 
Tuesday, October 6th, at eight o’clock, Pr M. at his house 
in Soho Square. The subject will be continued on Tues¬ 
days, Thursdays, and Saturdays, at the same hour. The 
diseases and accidents allotted to the province of surgery 
will be fully treated of, and illustrated by oases from the 
lecturer s experience. The difierent operations will be de¬ 
monstrated, and the anatomy of the parts exfifained. On 
the same evenings, a course of lectures will be delivered on 
the natural history, physiology, and pathology of the human 
body, calculated to illustmte the several processes of heal¬ 
ing, and to afford a compendious view of the animal econo¬ 
my. llie introductory discourse will be open to all stu¬ 
dents. 


Medical and Chemical lectures* St, George's Hospital^ and 
George Slrectp Hanover Square. 

Medical ard ON Mondays, October 5th, a course of lectures on phy- 

chemistry will recommence at No. (), George Street, 
Hanover Square, at the usual morning hours : viz. the me¬ 
dical lectures at 8, aud the chemical at 9 ©’Clock. By 
George Pearson, M. D. F. R. S. senior physician of St. 
George's Hospital, of the College of Physicians, &c. 

Note, a register is kept of the cases of Dr. Pearson’s 
patients in St. George’s Hospital, and an account is given 
of them at a chemical lecture every SatuMay TUOrning at g 
o’clock. Proposals may be had at the Hospital, and at' 
No. p, George Street. 
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ARTICLE I. 

Eat'ti toward a JUitory of Ritcoah by Professor Proust*. 

/\. Coul of Decbe, distilled by Sage, left: *59 or *60 of Coal left f.ota 
t arl)oiiu(<‘ous residuum, or coak. A coal of Cevenes )neld- 
ed lierthollet *76 or * 77 ; and that of a pit in the forest of 
<lensane *75. I obtained from a coal from England * 64 : 
from Lieres * 6 o, and front Loudon, both in Asturia, * 64 : 
from Bflmez, in Kstreraadnra, * 65 : from Villa Nueva near 
Seville * 68 : from Quiros * 70 , las Camaras ' 70 , Langreo - 75 , 
hi Kiunda * 76 , and la Riosa *77» all in Asturia. 

The environs of Madrid exhibit a few vestiges of earth Nocoalnrai 
impregnatoil with bitumen, but no coal, os Was hoped; for 
there is not a city in Europe at present bo much in want of where it is 
it. I have visited no coal pits in Spain, but some of those waniett, 
of the feitile and lilctnresque province of Asturia.; a coun¬ 
try that exhibits in miniature whatever of grand and sublime 
tlie traveller admires iu the Alps. The coal there in gene- 
lal is in veins of little thickness; scarcely any so mucii as 18 
indies. 

The following were the })roducts of a hundred pounds of 
some of the coals 1 examined. 


• Abridged from Journal de Pliyd^ue, vol. LXlll, p. S20, Oct. 180G, 

VoL. XVIII—I 8 O 7 . 78. M Villanueva 
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From these observations it follows, that the oily proclnrt 
is more abundant than the aqurons iVoin threr* of these 
coals. •' 

2. That the weight of the gasses is as variable as lliat of 
the liquid. 

3. That the leal quantity of coal furnished by these bi¬ 
tuminous substances is in general above ‘fio, and less than 


•80. 

4. That it is three times as much as wood affords; and we 
know nothing but indigo, tliat can be coni[)ared with pitcual 
in this respect. 

5. Tliat the matter of pitcoul varies as much in its car¬ 
bonaceous, Oily, gaseous, and other products, as the organ¬ 
ized bodies, that are formed at present before our e^n's. 

6. That its oily produce is in general much greater, than 
our resinous woods, as the oak, elm, ash, &<•., can furni»i). 

7. That pitcoul is thrice as serviceal)le, in furnac<’s that 
admit its use, as any wood known, since it IcjiyVes thrice as 
raUch coaily mutter. 

8. That its coak, In consequence of Us azoiizulion, de¬ 
rives from uur utino.sphere much more tire than charred wood, 
sime it cannot burn but by decomposing a much larger 
quantity of oxigen, 

9- That as tiie oily and gaseous products arc formed as 
well in the open air as in close vcsseb,, some coals pvodoc<; 
more tlame than others, and are coascfjuently better adajU- 
ed to furnaces when' a considerable current of flame is re¬ 
quired; as tbo.se of bronze, porcelain, earthenware, ik.c. 

10. That those which leave most coak alb r distillation 
will consequently last longer in iron woik'', reverberalory 
furnaces, &c. 

Those which Of these four coals perhaps the richest in oil would not 

yield ino-t tar most easy to distil, at least by lord liurulonald’s mc- 

noi easiest to , “ ■ , 

distil. thod. Since they run, swell up» and agglulmutc, so as to- 

w avtl 
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ward to lu'ooinc a uniform lua^is, not. to bo dividoti 

s 

without labour. 

All pitooiil.s in L'^onoral o-ivo out more or less sulphurous yield sulphiir- 
fifid toward tlie etui of their eombuKtion, which is owing to 
pyiites. At fiT'it I supposed, that they contained a pcf^cyliar 
eotnpomid of s-ulphur and carbon ; hut all that I prfssed 
throcgli nitric acid, to free them from pyrites, burned to 
the eml withotit emitting the slightest smell of stdphuroLU 
acid. 

The oily product of the.se (joals varies greatly in consist- Oily jiroduci 

ence: it is more or less tluid, and a direct experiment is al- 

' boience 

wavs neressary, to ascertain liow much th!<‘k oil, or tal*, it 

will afford. I.s tins tar really more ]>reservative, and better sivnil<l bo f.ir- 

adapted to retard the spontaiu'ous <;\idarioii of cordage, and 

the rigging of slops, than tliat of rosinons wood.^ This lias 

been asserted, bnt shonhl It not he fartlier examined ? 


ilu)'''(’ll, Ul'il 
V'Ty I’.itlo ( 'I 
bo.i.c and. 


The light oil sojiarattxl from it is siH*eiiiated, aiul not un- Li«ht oil. 
pleasant. It is reafldy turned brov. n b\ the air. No parti¬ 
cular use for it is kiu'wu. 

The Htpicous product contains oarhonate of amnuuna, hut Waterconbii.i. 
in small <iuantitv. I <lid not tiiul in it anv vinegar, hut I f '' ''’'’''’'''f 

I * ^ . aiiii.'ieina, 'ud 

could wish to exaraiuc this again; pa-tieularly as I fmd in sMct tnii. acid, 
my notes, that 1 separated a littlo . necii ic a< id from it by 
treating it wuth the niuri.atit'. 

Th e gas is an oil) hhlrogtai, that litnns with a while Ihnne, G,> , ir 
which limcwater diminishes very litth', beeaiise tlie u n’uouia 
retains almost all the carhoide acid. 

IVaturalists, reflecting on tiic sinn’ii u.des tliat analysis per- (.'oal -uipi 'i, .{ 
eeixes between the comnosition of vegetables and that of 

‘ .'01 vom-'tji- 

pllcoal, have prttty generally sup{)03ed, tliat coal may have hies, 
lieeu prodnci d by heaps of fern, poly])ody, reeds, ami acpia- 
tic plants ch'stioyed, the im^iressions tif which are iciained 
h) the adjacent strata ; or even by trees, and their frag¬ 
ments, such as those whieli certain rivers by tlieir inunda¬ 
tions sweej) away from rhe earth ; and that the tea has bro¬ 
ken them by its agitation, and accumulated them in the 
basins, from wliich we at present extrai't them. Bui the 
mechanism, and even possibility of these operations, pimple 
as they are in appearance, are exposed to iimumetable diJFi- 
cutties, when we examine thjem in detail. 

M 2 For 
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Otycctiotts to For instance, the most elevated parts of the Globe On 
^’bich depositions of coal hav’e V»een found, as the Cortlillem 
‘ in Peru, where Lehlond met with them, hrinsr niore than 
four thousand yards above the level of the sea, do not easily 
bend to the explanation attempted, when it is a'leyed, that 
they are forests or plants swept away and comniiouU d hy the 
waters. IJad the sea at that period no lower j)!are, on which 
to deposit its mud of broken plants? or was the Cord Hera 
itself very favourable to the ])rodu<*tiou of vei’etali'u’s? I'hese 
objections, which w'ere made by Patiio, aie not easv to re ¬ 
move. If we consider farther, that these iinmeii e tracts of 
carbonaceous mud, winch resemble torrents of melted resin 
that a volcano has vomited out at once into valleys ten, fif¬ 
teen, or twenty leaffues long, and to the helt^lit of tliirty, 
forty, or sixty feet, exhibit not the slightest interruption, 
not the least vestige of fislies, shells, bones, or stones, in 
tlieir beds; no foreign body in their mass; to imlicale those 
convulsions, or that disorder, wliich the iinagluation cannot 
easily separate from such great devastations of forests, tnoun- 
tains, and continents : we must confess, that such produc¬ 
tions are not explicable by some of those accidents, of which 
nature at present gives us occasionally exauiplcs, 

AltcrnaCioa of Beside that the recurrence of fifty or sixty strata of coal, 

thru strata with as many of sandstone, do not allow the mind to con- 
with saii.Utonc. . •' , , 

ceive, now these two kinds ot sediment can liave been accu¬ 
mulated exclusively; as if previous to these periods the earth 
could protluce nothing, but wdiat furnished llie sea with trees 
to pulverize, ami silex to precipitate, alternately; ami nei¬ 
ther beast, nor bird, nor rock, nor flint, nor gravel, to dis¬ 
turb their rontinuity : we must likew ise observe, that the 
coal, as we now find it, has eertaiii characters, that will pre¬ 
sently be mentioned, which perhaps place it at a greater dU- 
tance from vegetable than from animal substances. 

Impression*: of VVdiat data then have we after all for ascribing to plants 

plants m the orimn of bitumens? a few traces of mosses or ferns, 

jjurrounding ^ 

sehisr only scattered through the leaves ot slate, that serve as their eu- 
velope? Such vestiges prove at most, that nature, during 
isted: the period of these great opendions, likewise made plants 

grow, and nourished animals in the seas, since we findahells 
ill the strata that separate the coal in some countries; but 

not 
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not tlmt it reaped from plants suffiment materials to 

till those inexhaustible l.^es of bitumen, that intersperse 
our i»;lobe fiom one pole to the other, and which the genera¬ 
tions vet lo be Ijorn will perhaps never exhaust. They 
would move too, if tins could be doubted, that it did not th*el*ii^ace of 
fabri^ air this composition, as it d(»es that of minerals, inhieEarth. 
the inte rior of the earth, but on its surface only ; that is, 
in i.ie tegion it has chosen for tlte existence of organized 
beings. 

It is tine, that trimlvs of trees are found in veins of coal: Tiuuks of trees 
conseqneutlv trees existed at that period. But are these pjg'l 
trunks themselves coalHave they.been analysed wirth acodi? 
view to eoinpare their products, and examine whether simi¬ 
lar changes lia\e taken place in these trees, and in those 
that are supposed to have been converted into coal ? The Analysis of 
importance of a.ialysing fossil wood in this respect appears woodim* 
obvious. If it were once demonstrated, that a fossil trunk quebtion.*^ ^ ** 
of a tiee contains charcoal in the same proportion us the bi¬ 
tumens surrounding it; and that this eharcoal, beside its 
degree of concentration, is combined with a fresh dose of 
nitrogen, sti us to have lost that prompt and easy combusti¬ 
bility, which characterizes the charcoal of our woods ; we 
might ilatler ourselves, that we had an argument of great 
weight III favour of tlieopinion here attempted to be shaken; 
and wc should be less surprised to find in this astonishing 
result of their metamorphosis, jiitcoal, seventy or eighty Quaniitv of 

per cent of charcoal; that is to say u proportion, which, ifcharcoalinpit- 

• ••If. 1 F'**' inconsis- 

it hud been that of the vegetables existing before those pe- uni witli surh 

riods, would appear difficult to reconcile with that elastic ^y^**'*'*^* 
and robust organization, which our forest trees require, to 
lai -e firm and secure trunk, and resists the storms of au 
atmosphere agitated like ours. This weak pait of the grand 
problem may soon be elucidated, if our cabinets dp not de¬ 
lay the eagerness of chemistry to decipher the medals of this 
kind they contain : and if natural history, assisted by the 
light of analysis, do not discover something more satishic- 
tory, than auy thing that has yet bepp advanced respecting 
the origin of pitcoal, we ought no longer to waste our time 
in reasoning on this prodigious event in geology, but banish 
all the learned hypotheses that have been started on the sub^ 

ject, 
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Softens and 
a^glnliiutes 
\>y heat. 


ject, in consort with those ronaaijccs conoernin;.j the origin 

of metallic veins, to which our has given birth. 

Coal aa much j have said, that analysis discovers in these bitumens cha- 
Ksemble^i an * . , 

animal as a ve- that do not show a greater affin.ty to vegetables 

geiabie pro- than to animals. The following arc the facts; and I leave 

it to tlie learned to d<‘cid’e which way the balance inclinea. 

Its smell not 1. Tlie smell that coals exhale when heated is uiomatic, 

succinated, and th’cldeilly resinous; it irritates neither the 

friei.dly tt) the eyes nortlie lungs, like tlnit of wood or vegetuhles when burn- 

lungs. resinous smell has even been considered as 

friendly to the diseases of the chest. 

% All coals soften, lose their shape, run, mould them- 

jsclves to the .sl»a|)e of the retort; and fill it with a tjpongy ot 

puliy coal, like that commxm to mucous substances, resitis, 

indigo, gluten, and auiiuul matters; but not like that of any 

known woo<l or plaul. 

Yields more oil 3. Distillation obtains IVom it a lighter, more aromatic, 
aad ammonia, nioie abumiant oil, than the noiiresiuous woods used for 
but no vinegar, fuel; and a great deal of water and ammonia, but none of 
that vinegar, which abounds in the distillation of our vege¬ 
tables ; that eiupyreumatic acid, which renders tlicir smoke 
so troublesome and sutt'ocHting; vinegar which fe formed, 
whenever oxigen is an integrant part of an organic oxide, 
and the absence of wl.ich in the products of coal would au¬ 
thorise us in a certain degree to doubt, that oxigen is one ot' 
its products*. 

Coak does not 4. '^Flie combustion of coak does not at all resemble that 
rtd^woodvegetable charcoals. It is slow and diffi<;ult like that 
of mineral coals, because it likewise coutaias eondemsed ni¬ 
trogen ; accordingly it requires a condensed atmosphere to 
burn it. 

affords prursic 5. C'ouk passed through potash alw'ays afl'ords a prussic 
Jtxisiu.., lixivium, which vegetable cliaveoals in general do not. 
cannot be ser t>. Animal charcoal euniiot be set on tire by nitric acid, 
on fire by mine ^y^n after it is disuzoti^ed by potash: neither can coak, even 
’ passe^through this alkali. 

PvmlirneoUjfo, * ^ time donbud the fact, that the pyrbligtipous acid was 

add foriniv.jw- really Vinegar; bin 1 am now colivinced ol ir, as the salt I fornveri with 
tateol co]>per. oxide of copp»?f and ilu; acid of elm displayed i's character!, after tlirce 
purifications. It gave large rTiomb's, differing in respect I'rutn 4 ceiaie 
of copper. 


A juixturo 
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A mixture of nitre and coak burns with the same diffi- and mixed 
ijLilty as •mixtures of nitre and charcoal of blood, white bur.'isdifficult- 
egg, indif^o, &c;. ly 

7. There are few kinds of wood, that do not leave more Coal loaves 
ashes than pitcoal. Coal therefore is not clay impregnated 

with bitumen, as some naturalists have thought. ' fcire not day 

1 have not yet found anv oxide of man&;anese in animal 

. . ” . . tuiiien. 

charcoal; and I have sought it equally iu vain in the live oxide of 
kinds of coal mentioned above, ir^nganese. 

8. Vegetable'ashes contain a g'-eat deal of carbonate of Ashes of vegc- 
lime, beside magnesia, aluniine, and silex. Those of the fj'om jhewe of 
five coals 1 examined afforded me only a great xleal of silex,-coal. 

a little magnesia, ulumine, and sulphate of lime, but^very 
little carbonate; and in particular not an atom of those salts, 
which are habitually contained in our vegetable ashes; no 
piiosphate, no muriate of soda, though the mud of these bi¬ 
tumens is supposed to have been formed with sea-water. 

10. All the iroft or liquid parts of animals contain sulphur. Contains sul- 
They cannot be dissolved in polash, wnthout having the so- 
lutiuu loaded with it. Wool cannot be dipped in a bath of 
litharge and lime without being blackened, in consequence 
of the sulpliuret of lead that adheres to it. 

If no pitcoal be absolutely free from pyrites, is it not be- Nonefreefrom 
cause the sulphur and iron, those two habitual elements of 
animal mutters, have withdrawn from the organic substance 
converted into bitumen, to form a separate combination ? 

I cont»mt myself with bringing together these facts, and 
re{Vuiu from deducing any consequences from them, as they 
require to be compared with a greater numher ol coals, that 
it muy be know n whether they he as general as I siqipose. 

Hut we now c(ime to other properties, which separate still Farther differ 
more the analogies supposed to exi-jt betw een pitcoal and ve- 
getables. 

If, for example, the carbonaceous principle be an ele- Charcoal fee- 

ment of their composition, in the same manner«^,and in the combined 
• • • 1 • coal, 

same sense, as it is in our vegetables and unimalipiwe shall 

show, that it is very feebly combined however, ve^ weakly 

enchained at least by the hidr 9 gen, nitjogen, and oxigen: 

coutd almost venture to say independant of them, since it • 

may be extracted from pitcoal by means, that certainly would 

never 
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reduced to 
coak. 

This not the 


never succeed with auy vegetable or animal production vre 
know. 

Coal treated Let powdered cpal, such as that of Villanueva, which af- 
with nitric fords 68 per cent of coak, be heated in nitric acid of 18° or 
and thus in a few moments it will be deprived of the 
property it had before of forming oil, oily gas, and arr»rno- 
nia. The coal thus prepared, washed, and dried, and then 
exposed to a moderate heat, affords products of a new order, 
reduced to with indications of those just mentioned, and is reduced 

coak, to *66 or *6? of couk. 

Thjs not the AH pitcoals afford this extraordinary result, which is oh- 
case even with gained fi'om uo Organic production known, not even from in- 
digo, though It contains '72 or '73 of charcoal, or much more 
than many kinds of pitcoal. 

Ti,e same as The carbouaccous jirinclple, freed from tht other ele- 

prodiiced m ments of the compound by thi-> method, hah all the pioper- 

ties of what wouM he obtained b> the simple distillation of 

pitcoal ; for, if it be treated with pola&h, it gives a prussic 

lixiviunj like coak itself. 1 proceeJ to the conseijueiices. 

Hence the If in these bitumens the carljonaeeous part be thus feebly 

blackress and enchained by the other ehuiients, and consequently apprbach 
brittleness of . . ‘ . , , , • , , h" 

coal, Its properties charcoal uncunibineU, we need not be sur¬ 
prised eltlier at the blackness or fragility of pitcoal, 

The charcoal The carbonaceous principle of or^nized bodies, freed 

in coal retains the fetters of conibiaation by any means, and conse- 
some hidrogon , , , , . , , - > ' 

and nitrogen, quently brought nearly to its natural density, may not sepa¬ 
rate totally ffom the hitlrogen and nitrogen, in consequence 
of the reciprocal affinity of these three combustibles ; as is 
shown by the habitual state of the coal in our fires, which 
alwa^'^s contains more or less of them : but the same cannot 
but no oxigen. l>e said of the oxigen. The condensation of the charcoal, 
carried to the degree that makes it appear black, is a state 
decid' dly opposing the capacity of this principle to adhere 
to it as easily bs the others. This admitted, if the charcoal 
in these bitumens be near its habitual density, we must not 
be surprised, that, remaining still united with the nilrogen 
and hidrogen, it cannot be' equally so with the ^xigeif* 
l^is principle neither is it strange to 6ad, that pitcoaV wes 
I - pot contain oxigen i{x a state to concur, during its distilla- 
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tioii, in the formation of vinegar; as it doiesi when it is ft 
constituent part of our vegetables. 

i. 1 • 4 

But lastly, if nitric acid separate from these bitumens u 
charcoal united with nitrogen, such as distillation would mically cou^- 
ftirnlsb, it must be acknowledged, that coak exists free and 
condt iised in tlicir constitution; but not in that state of per-i 
feet combination, or mutual interlacement, which never fails 


to efface the characters of the elements of organized sub* 
stances, as they reciprocally mask each other. 

1 have said enough 1 believe <o show, that pitcoal, if it 
consist of vegetables, has retained nothing of the characters, 
that would ai)proxlmate it rather to vegetable than i^iimal 
substances. Vegetables, animals, bitumens, ail have the 
same elements; that is nitrogen, hidrogen, oxigen, charcoal, 
sulphur, &c,: but the combination of these elements in pit- 
coal certainly does not in any respect resemble those, that 
vitality now forms in the beings arising before our eyes, 
"Where in fact are the vegetables or animals, that contain 
charcoal simply deposited in their texture, as an oil or resin 
is in a plant? Besides, what organization could admit with¬ 
out iiiconvenieuce such a considerable excess of charcoal as 


Goal retains 
nothing of tltv 
vegetable eba* 
racier. 


that we see unemployed in these bitumens? Such a,profu¬ 
sion certainly could only be an oversight of nature. 

We must thererore stop at one or other of the following Either there 
consequences. Either nature was once capable of producing 
beings, the organization of which could admit so large a beings 
proportion of charcoal; and then the life, object, end, and ^* 5 ** 1 ^™ 
means of existence of such beings, could in no respect be 
compared with those that now share tlje surface of the earth 
with us; and on tliis supposition pitcoal could only be the 
remains of animals or vegetables, which like so many others 
]iave disappeared from it for ever; 

Or, if coal have originated from organic productions si- or iheir el<s 
rnilar to ours, its interment has not only destroyed all marks 
of organizatibn, but has displaced their elements, to reframe beparateU, and 
them, and fabricate with them those fossil masses, which combmed m » 
have indeed retained all the combustibility of their nature, to form coal, 
but io which we discern no trace of vegetation or animaliza- 
tiou, no indication of the partdhey had to perform on the 
furi&tce of the earth. 


Oxide 
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rAcrfoa/«mUes 
with ox'tgen to 
form an oxide. 


Coal tteated 
vith nitric 
icid, 

gains an in¬ 
crease. 


Tins owirg to 
a ical cunibi- 
nalion. 


Oxide of char- 
codl, heated, 
in a retort, 


detonates ob- 
sturdy. 


Oxide of Charcoal, 

Cbarcoal and oxi^en are sysceptible of n'kind of union, 
which does iiot appear to me to have been notieeAl. It 
is totally dilfeient from carbonic acid, and»from g:aseon8 
oxide of carbon. Thcfe always take place between carbon 
and oxigen ; but the other readily admits charcoal, whether 
azotized or not; such iiuleed as we burn. The kdlowing are 
the fat ts. 

A hundred parts of coal of Vbllaniieva, the coak of which 
amounts to 68, are increased by the application of nitric 
acid at 18® or 20® to 120 or 121 parts. Hence it follows, 
that, if this acid destroy hy oxidation all the principles 
contained in this bitumen between (is and 80, it leaves in 
their place first .^2, and next 20, of some other principle, 
the nature of wliich wc shall soon perceive. 

The coal of Ilelmcz likewise yields 1 20 or 121; that of 
Langreo the same; and the English, which leaves 64 of coak, 
produces ll(i, which amount to nearly liie same. 

'That this is not owing to any thing merely imbibed, or to 
defective w'asliing of the product, is decisively proved by 
the following e\[>ei’imenl. Fi^e drarinus of Villanueva coal 
bccame'G hy tiie application of nitiic acid. These6 drachms 
were thrown into boiling water; hul, after they hyd been 
collected and tlried, they retnrned jm'cisely to the weight of 
5 drachms. Such a result clearly shows a surcharge, which, 
being of 50 or .52, amount.-^ to lialf the coal einplpyed. It is 
now time to make known its nature. 

Hold in the band a small retort containing one or two 
hundred giaiiIS of oxtdod charcoal, its belly being at some 
distance above a chat!iig<li4i, so as to receive a gentle heat, 
and its beak being kept under water, to give vent to the at¬ 
mospheric air, whicit the aqueous vapour begins to -expel ; 
and tlie instant th.e ])Owdcr is agitated by a rapid movement 
of ebullition, move the beak under an inverted jar filled with 
water. This movemenC which raises up the charcoal brisk- 
Iv, is a strong hut obscure detonation, which terminates 
qUiekly, and without the least danger. At the same time a 
copious dew is produced, which, b)' its precipitation at its 

exit) 
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exit, always carries some powdered charcoal out of the 
tort. * 

The* gasses in this experiment are such as nlig;ht easily be Evolvca car- 

'' • . • 1 j • j 1 . boiiic acid aad 

toreseen : a nnxtui'e or carbonic acid and gasgous oxide ot ga&eous oxide. 

carbon, burning w'ith a blue flame, and not detonatiag. If 

it he yellow, it is owing to the charcoal having retained some 

nitric acid. This is perceived too by its reddening with oxi- 

gen gas. 

From the great cjuanlity of water formed during this dis- 
tillatiun, 1 was le«l at first to lielieve, that the oxigen of the 
nitric acid, hidrogen, and cbarcoal, might form together a 
sort of union comjjariible to that of a vegetable oxide,^ which ' 

a higher temperature would occasion to be converted into 
water, cai honic acid, and gaseous oxide of carbon. And 
perhaps it is so. Yet the experiment I made immediately 
with ])uwdev of fir charcoal induced me, to consider the phe¬ 
nomena as lielonging exclusively to charcoal and oxigen. 

Let nitric acid of *20° or 25° be boileil on calcined char- Wood charcoal 
coal of fir, eliu, or other woo<l, reduced to powder; ^he 
charcoal, after being w^aahed and dried, will commonly have 
a surcharge of twelve or thirteen per cent. If it be lieated 
with the precautions already given, it will detonate with agi¬ 
tation, and aHbrd the two gasses aViovementioned, without 
any mixture of nitrous gas. Other cxjierimeiits will be seen 
preseutlj to prove, that liiis charcoal is in a state of pecu¬ 
liar combination, and not contaminated by remains of nitric 
acid. 

1 cannot fix with precision the methoil of thus oxiding Thw more va- 
vegetable cliarcoal, because 1 have found it variable. But 
it is not the same with that of pitcoal, the state of extreme 
division in which it is when deprived of hidrogen by tlie acid 
facilitating that union, so as not to leave us to grope our 
way. 

Liquid potash, even at a boiling heat, has no action ‘on Oxide of char- 
pitcoal; but if healed for a moment, in a very dilute state, coal soluble b,. 
on its oxide, or that of fir charcoal,, a cotl'ee coloured solu- 
tion holding*u conaitlerable quantity is obtained, which is 
iiot«altered by stamling, or by the addition of water. 

Ammonia acts with equal efficacy on them. A hundred and by ammo- 
grains of oxide of charcoal from Villaneuva coal dissolved 

in 
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The srlut'nn, 

yielded ailex, 
alum me, and 
Iron. 


W^at so i of 

c- nibiuati^u i^ 
this i 


We know less 
of charcoal 
than of carbon. 


roftl divested 
ot hidrogun. 


insT<?aY or piTcoAt» 

in it all except 15 grains, perhaps either because they were 
not oxided, or because the oxig-en had urcumulHted in the 
rest, to facilitate its solution. From this solution an acid 
threw down a precipitate, which was black and shining when 
diy. It did not melt, and exhaled no smell on burning 
coals. 

Oxigeniied muriatic acid precipitated it, without acting 
on the precipitate. 

This same charcoal, oxided, dissolved, and precij|»itated, 
left when burnt gray ashes, a little fenuginous, in which I- 
found, silex, alumine, and a little oxide. What sort of 
union is there then between cbarcuuls and their ashes ? We 

C 

should suppose potash could not dissolve the latter. 1 ap¬ 
plied nitric acid to different sorts of charcoal, to divest them 
of ashes, and try whether they would burn away entirely ; 
but I could not succeed. 

I had intended to pursue the inqviiry farther, but have 
been prevented. Meantime it will naturally be asked, what 
comlunution of oxigeti ami charcoal is this, that excludes 
neither nitrogen, nor any of the foreign substances it u>ually 
contains? and again what kind of union can charcoal forth 
with the same principle, wltht)ut losintr any thing of its d<‘n- 
sity or colour, which appt tr3 .->0 little conforinahle to the 
laws of combination 1 catj only say, i know nothing on 
the subject. 

I would likewise ask, what is the nature of the cornbina.. 
tion that charcoal enters into with hidiogen and nitrogen, 
and otlier gasses wl ich it al>sorb.s and condeuse.s in such 
large quantity? In fact we arc far from bcitig as well ac¬ 
quainted with charcoal, wh;c)j we see <lally, as with carbon^ 
which never comes undci* the coginjfance of our senses. 

Dishidrvgenized coad. 

When we considf^r how much the proportion of coak 
varies in pitcoals, we shall find it d fficult not to believe, that, 
if these bitumens be really derived from plants like purs, the 
concentration of tlic carbonaceous principle, whi?:h is j^thin^ 
but the Ipss of hidrogen, must have vaned consideuflpy^ in 
idifterent countries. A coal that yields *77 of coak^nnot 

contain 
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coiitain.as much hidrogen as another* that yidds but ■'57 
or "Co. 

This diminution of hidrogen has been carried so far in 
some coals, that from a total loss of hidrogen they are pur^ 
charcoal. 

But if hidrogen have been capable of withdrawing entire-' Nitrogen ad^ 
ly from certain coally masses; which will not appear 
prising : when we rt'collect, that the carbonaceous principle 
in thcJii is very near that degree of condensation which does 
not admit combination; it is not the same with nitrogen* 

This appears to be the last of the movable principles to 
qtiit it. * 

Near the monastery of Ilarbas, in the mountainous defile Native coaic. 
that sepatates the Asturias from the province of Leon, there 
is a vein of coal, perfectly resembling that of Quiros in its 
foliated texture and shining blachiiess. In this the carbo¬ 
naceous principle is *9(1, while the hidrogen is absolutely 0. 

In fact it is a true native coak, that burns without any bitu¬ 
minous or sulphurous smell, and leaves '07 of white ashes. 

If, notwithstanding all its characters combined, it can be Still eoalaine 
supposed, that this was never the base of a bitumen, 1 ‘“trogeu. 
would urge the following experiment- Let it be heated with 
potash, and prussic lixivium will be obtained from it. The 
nitrogen, though the sole remain of the principles that have 
disappeared, here assists the chemist to trace its origin. It 
incontestably indicates, that it has belonged to that organic 
matter, which the hand of time has decomposed, to revluce 
to pitcoul. 

Jet, 

li IS said that trunks of trees an; found in collections, Trucks of trea* 
one extremity of which is converted into jet, while the other 
is *jtlli ligneous. Ifitbeso, the analysis of such specimens 
would be exremely interesting. 

There is a great deal of difference in jets. A jet from Jets 
Altuagra in Miin'ia gave •4(i of charcoal without even soft¬ 
ening: another, w'rought into buttons, melted like a resin, 
and fielded 

The following results to a certain point assimilate jet with 
our vegetables. 


Heat 
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lisresembl.mce 
to vegetables. 


froJactS. 


Compared 
■with. coal. 


Hidrogen not 
necessary to 
the nxide of 
charcoal. 


Heat it with an acid at 20°, iimnediately a bulky efier- 
veeceiit’c takes place. As the solntiou advuuces, a deep yel*» 
low or annotta coloured concretion forms. 'Flip ebnliiliou 
should be continued a little while, to collect all iliat can be 
foriried. This substance, w'hich is soft while t!ie liquor i« 
hot, is easily softened and scpuraled. On washin;^ it in 
boiling water, this acquires a yellow colour, but dees not 
dissolve it. When dry it is bulky, Ifitior, and soluble in 
alcohol. But what is remarkable is its pu»perly of deto-^ 
nating obscurely with a very moderate heat like oxide of 
charcoal, either in a retort, or held over the flame of a cau¬ 
dle on paper. 

Its products are water, a little oil, nmrnonia, carbonic 
acid gas, gaseous oxide of earlwn buMHing vvitli a blue flame, 
and "40 of a coal more bulky than the original substance. 

The liquor that remains after its sc{»uratidn is of a deep 
yellow, and verj^ bitter. It yields cryKtuHized oxalic acid, 
and benzoic acid. 

Pitcoal heated with an acid of 40® dissolves slowly, does 
not afl’ord any charcoal, and yields the detonating substance, 
but with more difficulty, and in less rpiutuity, than jet. 
Cannel coal comports itself like common coal, and not like 
jet. Some jet however does not yield the detonating sub¬ 
stance without an acid of 40°, or with as much difficulty as 
pitcoal. 

If we con-ider, that the first action of nitric acid on pit¬ 
coal consists in destroying the hidrogen, we shall cflsily con¬ 
ceive, that this hidrogen is not nere^sary to the formatiou of 
the detonating sulxstancc. The following experiment c\’i- 
dently shows this. Oxiderl Villanueva coal certainly con¬ 
tains no hidrogen : yet, treated with an acid of 4 n®, it af¬ 
fords the detonating substance; and since thls yiekls water, 
ammonia, oil, &c., it is evident, that the nitrog<'n, the oxi- 
gen of the nitric acid, and the charcoal which the w'ater is 
capable of furnishing by the concurrence of affinities that 
bnng on its derompo-ition, establish themselves in a fixed 


Iltusrraies the proportion, to give vise to thin singular product. A v^geto- 

ft.rmafioii of jmima] compound, an artificial oxide of this nature, removes 
tannin. 

' the difficulties I at fiist lound m the formation of tannin 

frUjOa the simple presence of nitric acid and charconl. 


Acid 
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Acidirjf 35® or 40®, heated with fir or elm charcoal, at Nitric acid dis- 
first gives out the gasses, that might be expected : but at a ‘^bar- 
certain point the gasses cease to be fortnetl, and the char¬ 
coal enters into solation. I bave very old solutions of this 
kind, that are not altered. Alkalies precipitate nothing 
from them, because (charcoal, either oxided or in a state of 
simple division, is as soluhle in alkalis as in acids. I had 
proceeded thus far, when I learned from the Chemical An¬ 
nals, that tannin was formed by the solution of carbonaceous * 

substances. 1 believe Crell is the first, who announced the 
solution of charcoaf in nitric acid. ^ 

A Imndred grains of Villanueva coal, treated with coneen- treated 
trate^d sulphuric acid, s^nd perfectly washed and dried, left 
104. Was this coal drolled? I find nothing mentioned in 
my notes, but that it burned without any bituminous smell, 
that of sulphur only being noticeable. 


Turf, 

A Piece of turf fjoin Dax aflfordetl me the following re¬ 
sults. 

A hundred parts left 40 of charcoal without any change 
of bulk. Its products were water, and vinegar mingled 
with ammonia, the taste of uliich did not tliller from that of 
wood : but a yellow oily vapour c ame over, that became hard 
like suet, which does not commonly occur in the distillation 
of wood. This suet was from 6 to b| per cent. I did not 
examine the gasses. 

Potash, which has not the lea-'t action on pitcoal, to my 
astonishment perfectly dissolved the turf. The solution is 
coffee-coloured. Acids decompose it, throwing down a 
brown fiocculent precipitate, which distillation renders black, 
shining, and fragile. When distilled it is converted into 
charcoal', without softejpng or diminishing in bulk; yields 
the butyraceous product; and is reduced to '50 of char¬ 
coal. 

Nitric 0 cid*at 30’ does not decompose turf, as it does pit- 
coal.* Washed and dried it affords water, and the butyra¬ 
ceous matter, but no acid. It might be supposed, that this 
suet exists ready formed in turf; This deserves to be far¬ 
ther 


Turf 


yield? MO of 
charcoal, wa¬ 
fer, vinegar, 
ammonia, 

and *6 of a se¬ 
baceous oil. 


Potash dis« 
Svdves turf. 


Nitiic acid 
does not de¬ 
compose it. * 
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ther exaiiuned, and particularly to be compared with those 
pla,nt3« the bituiulhization of which is riot far advanced* to 
see what changes its progress effects in their constitution. 

By boiling dis- Nitric acid of 40®, with a hodiiig heat, dissolves turfl 
solves it. Crystallizable oxalic acid is obtained from it, and the yel¬ 
low bitteT matter; but no detonating product, like that 
jet. I know not whether Hatchett’s tnnnitn he found In it. 
Incinerated. Its incineration Is tolerably slow. Its coal does not emit 
the ammoniacal smell of azotlzcd charcoals. Its ashes are 
gray, without the least indieatlon of saline matter or lime. 
Their lixivium does not alter the juice of the blue-bottle. 
Acid& do not occasic.i the slightest effervescence with them’. 
They contain a great deal of silex, sulphate of lime, aud a 
little magnesia. 


II. 

Abstract of a Memoir on Muriatic Ether^ read at the 
tute February the nth, 1807, by Mr. Thenar6^. 


Miirintic ether 
hi.berto un* 
known. 

A gas at the 
foninjon tern* 
pcralurc. 

Arrangoment 
of the ajipara- 
mg'for obtain¬ 
ing H. 


JI^’3lFTER having examined why muriatic ether has re¬ 
mained hitherto unknown to chemists, though it has beeri 
repeatedly an object of their research, the author gives the 
proces.s for obtaining it. As it is habitually in the state of 
gas, the following a[jparatii 9 must be employed. 

Info a retort, capable of containing no more than the mix¬ 
ture in its belly, equal parts by meusuie of highly' concen¬ 
trated muriatic acid and alcohol at 3()° are to he put,' and 
well shaken, to bring all the particles of each into coiitact. 
This done 7 or 8 grains of sand at most are to be thrown 
into the retort, to prevent the sudden ebullitions that might 
otherwise take place in the course of the process: after 
which it is to bo supported on the naked fire of a common 
furnace by a grate of iron wire, ahd a Welter’s tube adapted 
to it, tririninallng in ii thrt enecked bottle, the capacity of 
it^iuch is double that of tlie retort, and which must be'^lf 

• AnnaJesde Chiinie, vol. LXI, p, 291, March, 1&07; and Jmtcnsl 
4e Physicjvie, vol. LXIV, p. 260. 
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filled with water at 30® or 25° (66° or 72® F*]. Th« tube 
must'be immersed in the water to the of 7 o** 8 *cnt, 

[2| or 3 in.]; a straig’bt tube of safety ninst be introduced 
into tlie central tubulure i and fi'Om the third a carved tube 
must proceed, opening under inverted phials filled with wa¬ 
ter at the same temperature in an earthen bowl. 

The apparatus being thus arranged, the tetort is to be Procesi. 
heated gradnallv; and twenty or five and twenty luintites 
after the tire is kindled bubbles will be seen to nse from the 
lower part of the fluid, particularly from the suHace of the* 
grains of sand. These bubbles presently become more nfi- 
meroUs, and abundance of ethereous gas is soon obtafued. 

Acid, alcohol, and water, at the same time pass over, but 
remain in the first phialH^rom 500 gr. [7722| grs.] tfneid, proportion of 
and an equal bulk of alcohol, upward of 20 litres [wine 
quarts], or even as tar ‘as 30, of ethereous gas, perfectly pure, ^ 
may be obtaiired. Much more will be obtained, if, as sooti 
as the extrication of gas begins to slacken, fresh alcohol be < 
added to the redduum; that is, to the strongly acid resi¬ 
duum, which remains in the retort, and will then be about 
two fifths of the built of the original mixture. T even think, pjobayystm 
that, if hot alcohol were occasionally poured into the retort more by parti- 
through a tube 6 or 7 decira. [24 or 27 in.] long *'®®ching^^" manage- 
to its bottom^ the formation of t^ilteiized gas would be still 
ihore abundant ; for it is obvious, that more alcohol than 
muriatic acid rises every instant, thus therefore we should 
reestablish their original proportions, which are be^ adapted 
to the success of the process. In all cases the management Great attciv 
•f the fire is of the highest importance : if it be too weak. **°" ^iw^re 
it will produce no etherized gas ; if it be too strong, it will 
produce but little. Neither will tlje alcohol be etbenfied in If the acid, sr 
any sensilde degree by loading it witii muriatic acid gas, qr 
by causing the alcohol and acid both to meet-in yapour in tie or no «hsr 
a tube alfottt 80* [174|* F.]. It is only therefore by main* wifi be formed, 
taininga due medium ip the appiicatipn of the fire, that we 
^can succeed completely. The cause of this is, that top 
great or too Mttle elasticity in the alcohol and in the muriatic 
acid 18 injurious to their mutual action on each other. Ano- xhe water dij-’ 
iher precaution to be taken is, to use the same watinr for col- solves a certain 
Voi.. Xvm-Nw.'^807,. N lecting' 




(::baracter» of 
tlie gas. 


Method of ob' 
taining the 
ether in a li¬ 
quid state. 


Characters of 
the liquid 
ether. 


Jt singular 
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gai, ftwd to employ as U|tlg gs posst^blf* .becanaa 
it di8i|K>lves a cer^in quaatity of it. 

T|ae gas is perfectly colourless; it has a strong smell of 
ether; and its taste is perceptibly saccharine* it has no 
action vvbaterer on infusion of littmtts» «kup of violets, pr 
limewater. It? ^dfic gravity, compared with that of 
the air, is pt la® [63“ F.], and 75 cent. [20*4 in.] 

of atmospheric pressure. At this pressure water dissolves 
its own bulk. At the same pressure, but at the temp^ 
ratwre -of.U® [pO® F.], the gas assumes the liquid state, 
A large quantity may be procured iu this state by employ** 
ing 4n a^mrotus similar to that already described ; only in*^ 
stead of causing the last tube to 0 ;>en under a bottle &Ued 
with water it must be made to reach* to the bottom of a long, 
narrow vessel, well dried, and surrounded with ice, winch 
must be renewed as it melt?. The cthereous gas will arrive 
alone in this, and be completely condeusetl: for as soon a* 
all the common air is escpclled from the vessels, their commu* 
nication with the atmosplmre may be cut off without daugar. 

This ether in the liquid state is remarkably liorpid. Like 
the gas jt is colourless, anti has no action on litmus or sirup 
of violets; is very soluble in alcohol, froip wh^ich it may Jq 
great part be separated by water : has a very decided smell, 
and a very distinct taste resembling that of sugar, which i? 
particularly observable in water* saturated with it. Probai* 
bly it may thus be employed with success as a inediciue. 
f^outad pa die hand it buddeuly enters into ebuUition, apd 
prodneeb; considerable cold, leaving aamall whitish sediment. 
At the temperature of 5 ® [39*2® F.] its weight is to that of 
water us<$)74 tq lOOQ. Thus, though it is much more vola¬ 
tile than sulphuric ether, and of course than alcohol, 4 is 
ppt only heavier than the first, but even tbou the, second of 
these. Finally it does not congeal at a temperature of - 

[32*2® lielow p F.]. 

Th,ui |ar we see nothing in this ether b^t agrees wi||p^tbe 
phenoipe^a ewhibitet( by ptber bodies. It is an of 


iosn 


only on account of its novelty, rfnd the faiciUty 
wticl) it is converted into a or a liquid, l^ut If 
«|udy 4 farther, it will appear, one of the most singular a](i4 
pbittraprdinary compounds we cun fiurni. It dot| not 

the 



oir MfimiA'rti} 


the Hiert <3Hete infttistoii ef lititihs? the strongest cAfcalis have No test ihdi- 
no actien on it; the solution of silver is not rehclered in the s^e^ofm^ 
least turbid by it: and all this whether it be used in the ai»c add In it, 
gaseous or liquid state, ot dissolved in water. But set it on a^gr'a^quan-* 
Hre, and imtuediately ^uch a latge quantity of muriatic ncid-tiiy when 
is developed, that it precipitates a concentrated solution ©f 
nitrate of silver in a soHd mass, suffocates those who iuhafe 
it, and is even visible in the form of vapour in the surrooncl- 
ing air. 

Ts the muriatic acid formed in this combustion, as we istheaddthfti 
might be tempted to suppose? or is it only set at liberty, fornied,oronly 

» » • m ^ set ffGCr ? ' 

which is possible ? These questions Mr. Thenard afterward 
cndea%*our3 to solve. 

If the muriatic aeid be formed in the combustion of the If the former, 
gthereous gas, the radical of this acid must exist in the gas ; 
and it must necessarilyproceed lirom the alcohol, or from the .dluhol, the 
muriatic acid decomposed by the alcohol, or, which is im- 
probable, though not impossible, from both together. In Tests of these 
the first case, on distilling a mixture of muriatic acid and siq»p<M$i- 
alcohol, we should find after the distillation all the muriatic 
acid employed, beside what arises from the combustion of 
tbe gas formed. In the second case, on the oontrar 3 -, a large 
quantity of acid ought to disappear in the distillatiot) : but 
the whole of this quantity, and no more, ought to reapi^ear 
on the combustion of the acid formed. In the third case, 
a loss of acid should be occasioned the distillation ; but 
tills loss should be more than compensated by the quai|tity 
pf acid, which is produced from tbe combustion of the g^s 
formed. 

Now if the process be performed with 450*937 grqm. Proof ‘hat the 
[lj^eo*722 grs,] of muriatic acid, of the specific gravity of from the 
11*349, at temperature 5" [39*2° F.], with an equal bulW of alcohol alone, 
highly rectified alcohol, 23 lit. [quarts] of etheVeous gas 
will be foi*aied at the temperature of 21° [Cs® F.]. and pres¬ 
sure *745 met. [29*2 in.], and 122'288 gram, [1386*738 gr^.] 
pf acid disappear. Consequently the first supposition 'is 
Ihlse, since it is demonstrated, that, if the radical of ^he 
muriatic acid exist in the, elhereous gas, it must proci^, 
jSPf 'ftpin the alcphol Sfdely, but either from the miiriutic aCid 
(fkme, or from the muriatic acid anti alcphol. 

N 2 
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tvrp ways. 


If the radical 
entei 
gas. 


It miglit pro- uf ante whether it caw proceed from the muriatic acid 

In* agreeably to tl*.e second supposition- There are two 

lyays iu which this may be conceived to take place: either 
the ipuriatic acid may .haye been decomposed by the, alco*r 
hoi, so that its radical is found in the ethereous gas separated 
from its other principle: or the decomposition may have 
^aken place iu such a way,, that both the principks of the 
muriatic acid exist in the ethereous gas, not united together, 
not forming muriatic acid, but combined with tlie principles 
of the alcohol, in the same slate in vvhich hjdrogen, oxigen, 
carbon, and azote, are found in vegetable and aninial sub> 
stances. 

Now if the radical of the rauriati& acid exist alone, or 

alone enter in- without some part of the other principle, in the ethereous 

cannot^repro- gas* we ought to obtain no acid, when we decompose this 

duceihe ac^ a redhot tube with exclusion of air, or less than dis- 

without access appeared iu the experiment that ])rodiK*td it. Hut if the 

of air. gas contain not only the rmlical of the rourlalic acid, but all 

If allitspnnci- constituent principles; as the principles of tills acid, 
pies enter into r i . r r 

it, the whole wliatever they are, have a great tendency to combine toge¬ 
ther, we ma) presume, th.at, on destroying the etlien ous g^s 
by fire without the contat'l of air, vve shall probably obtain 
the whole cjuuntity of muriatic acid, th.it disappeared in the 
experiment in whicti the gas was fonnod. 

It was of the higliest importance thei’eforo, to effect this 
decomposition iu close ve-oels. This w;is accordingly done 
witlf 900 gram. [2y oz. troy] of concentrated muriatic acid, 
and an e^ual bulk of well rectilied alcohol. BetwecNU the 
tedliot tube of glass, in which the gas was decomposed, and 
the retort virhere it was produced, a large tubulated bottle 
was placed coutaining water at 15® or I 6 ® £57° or 59° F.], 
to retain the acid, alcohol, and water, that might rise with 
the gas. The glass tube had a communication also with 
two other bottles, one containing water, the other potBs|), 
to absorb all tlm acid that iriight reappear in the operation. 
*'|.iakly biy means of another tube the gasses were collect- 
That this operation may be attended^ with success, 
the i^^s tube must be well coated, and the fire' cap- 
; jtious|y| managed, to prevent it from melting. Though 
' ' ' ' ' ■ ^ 


may thus be 
reproduced. 


The gas de¬ 
composed in 
close vessels. 
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H6nr 50 litres of elhereous- gas must have be^n pvodiicfe^ In 
this eMpeiimeut, and near 250 gramrof acid have disappeared Nearly the 
in the first instance, yet the whole of tlie acid, except 4 gram, add^repw^*'** 
{6'2 gra.] reappeared in the redhot tube, an4 were dissolved ‘^“ced. 
id the last two bottles of the apparatuti. 

Thus of all the suppositions above made, which are the The elementii 

only ones that can reasonably be formed cohsidbrfng the mu- Sw?eforetxist 
riaiic acid as a compound, there is only one admissible; in the gas, if U 
which is, that the elements of the muriatic acid exist in the 

poun.Ua 

etheredus gas combined with those of the alcohol, in the sanie 
manner as the elements of water, carbonic acid, ampnonia, 

&ic.t exist in vegelabl^nd animal substances. 

But if we suppos^'^e iiuiriatic acid to be a simple sub- Supposition 
stance, we must necessarily consider the ctliereOus gas as 
formed of muriatic acid and alcohol, or as a substanCe de* stance, 
rived from the decomposition of the alcohol: for perhaps thp ^ 
ulcubul is decomposed when w-e distill it with muriatic acid, 
at least this will ca^ily be seen by and l^y. The question there¬ 
fore being reduced to a choice between these two hypotheses, 
let us endeavour as far as possible to discuss their weight. 

The Ititter presents us with plipnomena very difliciiU to ex- DifficuUiW' 
plain. In fact we must suppose that the alcohol, or the prln- o^jecteYto*!t. 
riplc it contains, acts on the muriatic acid with much more 
energy than the stnmgest alkali; since this alkali cannot take 
the acid from it, and muriate of potash, as I shall hereafter 

^ « N 

ishow, contains less acid than the ethereous gas. How too can 
we conceive, that nitrate of "silver, which takes t|ie \vh(^e of 
the muriatic acid from muriate of potash, cannot t^kke Eny 
trom the ethercous gas, which contains still more? 

Oil the other supposition, on the contrary, every thing is The other 
naturally explained. We see why the ethereous gas does not 
redden the infusion of litmus i why alkalis dp not affect it; every tMog. 
why nitrate of silver does not produce a precipitate with it; 
and why on burning it so large a quantity of muriatic,acid is 
generated, that it appears m the surrounding air in the formmf 
vapour : in abort every thing is Teponcilablc with the phqpo- 
hicwa exhibited by other substances. ^ 

Mr, Thenard however is far from absolutely adopting one Yet it cannot 
hypothesis aud rejecting the other. ' Both deserve to beiuves- ^XolaSjf 

tigated decided. 



^11 UtlTR^ATIG 8XII$1i. 


The muriaiit 
ether was ui)> 
khown in 
Fnmce, 


many. 


t^ted> and on flm h« lit at proiont eagerljr engaged, 
however it may turn out,. ih« results cannot tail to be very 
important. 

H^ote on tit Muriatic tether i hjf il/r* 

Theharo. 

When on the 18th February last 1 read to the Institute 
my paper on muriatic ethery all the members, among whom 
were Messrs. Berthollet, Chaptal, Dcyeiix, Fourcroy, Guyton, 
Vauqudin, and Gay-^LussaCj considered the results it con¬ 
tained as perfectly novel, and ilifere struck with the conse- 
Mid in Spain} quences, that might be deduced from^em. Mt. Proust, who 
is at present in PaHs, and befote whom f was eager to irepcat, 
at his desire, the experiments I had made with the ethereeus 
gas, was not less surprised than the French chemists. But 
' last fri^y, that is twenty-^ve days after I had read my paper, 
l^t^not mG«r- Gay-Lussac, turning over Gehler/s Journal, accidentally 
found in a note, that Geblen himself had made experiments 
on muriatic ether, and recorded them in one of the volumes 
of his Journal published in 1804. 

It appears, that Mr. Gehlen made muriatic ether from 
equal weights of the fuming muriate of tin and alcohol. He 
likewise made it in Basse's method, by a mixture of sca&alt, 
concentrated sulphuric acid, and alcohol; from which till 
Basse’s time, and even Gchlen’s, sulphuric ether only was 
supposed to be obtained. He did not obtain any with muri¬ 
atic acid alone.. Mr. Gehlen however observed most of the 
properties in muriatic ether, that 1 have mentioned. The 
chief differences between us are^ that he has not attempted 
to investigate the source of the muriatic acid produced by 
burning the gas, the quantity it Is capable of affording, ot the 

Hh Was less in the formation of the ether. My process too not 

<iuantit 7 , and Only aflbrds ether in larger quantity probably than any other, 
hut much purer; for riie specific gravity of niine was *874, of 
*ifis onl^^ and in this Case the greater gravity is a ptroof 
greater pfirity. He likCsrhie marics the poinf of its conden- 
iiUion 4s about 10° of Reaumur {54*5® F]. 

As the account of Mi*. Gehlen I COiiM no longer 
Sembt imt muriatic ether had been made in Germany, and4ts 

propertjp'^ 


Gehlen made 
it in different 
ways in 1804, 


pare. 
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■[)^’oiK*rty of yielding a lar^ quiaintity. of tnuiia^ add In 

burning obser'trcd ; and at the aamc time coofiOCed, that a 

fact so important was altogether nnknown both inranee and 

Spain; 1 was desirons of fidg- Not known iH 

lish chemistii were any faHher advanwo^i^tbls r^^jeef. For 

this purpose I addressed myself to Mr. Riftault, Vtho is trails** 

lating the third edition of Thomson's Chemistry, a work of 

•great erudition, begun long after Oehlen’s pa|)er was pub-* 

lishecl. Mr. Iliffault read to me every thing in it concerning 

muriatic ether. No mention is made there of Geblen, or of 

* 

the singular properties of muriatic ether. Hence X con- 
tider tnysclf authorized to ioncUnle, that the muriatic ethet 
Ivas unknown in England, as well as in France and Spain; 
and that, without having information of Gchlen's labours, I 
may claim at le^t the merit of having made it known here. 

How often has it already happened, that a discovery has been Discoveries of- 
made in one country some years after it had been made in cond^ttinX^me 
another; and this because unfortunately all learned men do remaining 
not speak the same language, and all the works published in 
one are far ffum being translated into the rest* 

In an additional note Mr.Thenard says, that, ten days after 
bis paper was read, Mr. Boullay, an apothecary of Paris, ac* Mr.Boullajr 
quaiflted him, that he had likewise formed muriatic etherdirect* had 

ly from muriatic acid and alcohol, but had not made it public, 
because he had not yet completed his labours^^n the subject. 


HI. 

Abstract qf A Memoir on the Products that result from the 
Action of Metallie MuriMtes, oxigenmd Muriatic Acid, and 
Acetic Add, on Alcohol: by Mr. Tiisn a nn*. 

Ih this pgpei; Mr. Thenard that the ractailic*inuTi-Metallic muri* 

ate? form but* a very small qui^tky of ether wiliiL alcohol : ates form but 
thttt.this ether, which at nrst m found dissolved tn a large alcohol. 
Quantity of alcohol, may be scj^rated ^om itdn the state ef 

w Annates de Chimie, vol. LXI. p. 308, March, 1807. 





ACTiair 01^ MPaiATCSy &c. om ALCon&L. 




riste. 


S®* a gentle heat; particularly by m^ans of hot water, 
which seizes on the alcohol, and to a certain point sets the 
ether at^ liberty: that this ethereous gas has the greatest ana- 

from muriatic acid and 
alcohol: ihait^^H^SK^^resaine smell, taste,and solubility 
in watfu*, and burn in the same mannei with a green flame, 
and diffusing vapours of muriatic acid, though previous to 
the combustion no test can detect the presence of any iif the 
Not *0 Tolafile gas: and that they differ only in this, that the muriatic etber- 
iheSd/°™ 6"^® ** condensible at a temperaiure above I2‘5® 

{527® F.], while the other is [6’0® F.] 

Formed T^is difference being but sjtgbt. Mr. Thcnard conceives, 

the'^eL^sof nature and mode of formation of both are the same; 

acid intliema* and that in the metaliic muriates it is only the excess of acid 
tlwit acts on the alcohol. For this reason a large quantity of 
metallic muriate is necessary to convert alcohol into ether; 
and it is the more easily effected, in propoilum as the muriale 
contains a greater excess of acid, and is more soluble in alco¬ 
hol. Hence the process succeeds better with the muriate of 
tin than with any other. In every case the muriate is not 
disoxigenized, and a portion of the oxide only is found to be 
precipitated. 

Considering afterward the action of oxigenized muriatic 
acid on alcohol, he shows, that in the mutual action of these 
two substances on each other, which is very powerful, almost 
all the ogigeuized muriatic acid is decomposed: and the re¬ 
sult is a great deal of \<iater; a great deal of muriatic aci4; 
some alcohol not decomposed; a tolerable quantity of an oily 
mutter heavier than water, having a epol taste analogous to 
that of mint, a,peculiar smell differing from that of ettior^ 
and beside these a small quantity of carbonic aciU, of a sub¬ 
stance «tsily carbonized, and probably of acetous acid, but no 
ether. Farther, that the oxigenized muriatic ether of Schecle 
is noihfng but muriatic ether properly so called, wh«n 
njHtle with a mixture of alcohol, muriatic acid, and black 
oxide ot matuganctic; or a mixture of inurtiiti& and sulphuric 
etlier^ ifhen made from black oxide of manganese, common 
salt, a^ohol, and sulphuric acid: ahat Pelletieris is of thu 
smme nature, since he made it of a similar mixttfre: and that 

what 
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what is .said to be ahtaitied by passiag oxigentzed muriatic acUl Solution of a 
gas through alcohol is nothing but.a zdlution of mare or less raista^ 

of the oily matter in alcohol. The oil may even be separated Itca f^r eito* 
from the alcohol by the udditien^9i^gg|g|l^]^4 '' 

pound formed again by dissolvil^^^^mm a given (quantity 
of alcohol. 

What is new in this part of Mr. Thenard’s labours is not 
the formation of the oily matter, water, acetous acid, &c,, by 
the tiecomposition of oxigentzed muriatic add: for Scheekv« 
in his Chemical Essays* speaks of the oily matter; aud.Bar^ 
thollet, in the Memoirs of i^c Academy for 1785, speaks not 
only of this, fcut of the water, acetous acid, &c., formed in 
the process: but it is tlie having proved*^, that oxigenized 
muriatic acid cannot form ether with alcohol, and having ex¬ 
plained why Scheele and so many other chemists did 
obtain some. 

Finally, desirous of .examining the formation of acetic Acetic ether, 

ether, Mr. I’henard mixed togclhcr 120 gram. [1853 grs.j of 

alcohol as highly rectified as possible, and as much acetic 

ecid, of an acidity determined by the quantity of potash the 

add requires to saturate it. lie distilled the mixture, cobo.- 

bated it twelve times, and thus evidently decomposed all the 

nicohol employed, beside 66'l6 gram. [1022 grs.] of acetic 

add, answering to 32 gram. [50^ grs.] of dry acid, or such as 

it exists in acetate of potash well fused. Yet about 120 gr. 

[1853 grs.] only of acetic ether were formed; though no gas 

was evolved, and, when the process was finished, a loss of 7 

grura. [lOS grs.l only appeared. Hence Mr. Thcnard is led , 

. j-i . ... Water fornie4 

to, suppose, that part of the oxigen of the acetic acid com- iu this pipcesN. 

binei with part of the hidrugen of the alcohol, while the other 
principles of the acid, and those of the alcohol, unite to form 
iKa ether* .Otlierwise, if no water were formed, we must ad¬ 
mit, in order to s;ccount for the appearances, that the best 
rectified alc^qhol contains nearly a fifth of its weight of watc^r, 
ivbiebi* scarcely probable, 

• . , , This 


• Mr Berthpllat even t^entioned, (hat the oxigenlz<i<l,,,raumUc acid 
and atcoboi produced but very little ether; aud we perceive, that he in- 
ellne d lD consider this small quantity of ethta- as foreign to the xnu^al 


action of these two substances. 
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Cliaracters of This etWi" hfts aft Agreeable sinell of etlier onH acetic aciili 
attetieethor. yp| jj rctldcns neither the infusion n<w paper of litmus: anil 
it has a peculiar taste, »ot very diifereiit from that of alcohol, 
Jlekher its specific gfiifity nor degree of elasticity was ac¬ 
curately ascertained t but it is lighter than water, and swimi 
on it, and heavier than alcohol. Water appeaia to drssolva 
much more than it does of sulphuric ether. It burns with a 
yellowish white flame, and produces an acid, which is probably 
tlie acetic. It <ioes not appear to undergo any alteration by 
keeping; at least it did not in tUe course of six montlts. 


IV. 

'-i 

Some IJinis respecting the proper Mode of inuring Tmder 
Plants to our Climate. Bp the Might lion. Sir Jps£Pa 
Banks, Bart. E. B. P. H. S. ^-c*. 


advantageous 
to harden icn- 
4er plants. 


Interesting and , *ESPECTABLE and useful as every branch of the korti* 
cultural art certainly is, no one is more interesting to the 
public, or more likely to prove advantageous to those who 
may be so fortunate as to succeed in it, than that of inuring 
plants, natives of warmer climates, to bear without covering 
the ungenial springs, the chilly summers, and the rigortms 
winters, by which, especially for some years past, we have 
been perpetually visited. 

Many attempts lm\e been made ih this line, and several 
valuable shrubs, that used to be kept in our stoves, ace noia 
to be seen in the open garden; there is, however, some re€t- 
son to bedieve, tliat every one of these was oTginally the na¬ 
tive of a cold climate, though introduced to os through the 
medium of a warm oue; as the gold tree, aucuba-japemtea, 
the mouthn, pseouia frutescens, and several others have been 
in otir times. • 

In the case of annuals, how-ever, it is probable that much 
been done by our ancestors, and something by the pre*^ 
aent generation; but it must be remembered, that aH that 
rcqtiirfd in the case of an anntial is, to enable it to riimit 


Attempts in 
this vay. 


Annuals. 




e From the‘Twnaactitms of the Horticultural Society, Pari I, p, 21. 
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its fruit in 4i cotnptfitH'vely 'dold summer, after whicli we 
know that the hardest frost ha« no potter to tUjure the seed, 
th^Ufdi eixposed’in the open air to its sevcr«it influence; but a 
perennial has to ertcounter frosts isitfc its buds and annual 
shoots, that have sometimes been so sevete with us, as to rend 
asunder the trunks of our indigenous forest trees. 

It'is probable that wheat, our principal food at present, Wheat 
did not bring its seed to p!t*,rfection in this ciitnate, till 
hardened to it by repeated sowings; a few years ago some 
spring wheat from Ouzerat was sown with barley, in a welt 
cultivated field : it rose, eared, and blossomed, with a healthy 
appearance, but many ears wove when ripe wholly without 
corn, and few brought more than three or four grains to 
perfection. 

In the year 1791* some seeds of eiraiiia aquatica were Water osi; 
procured from Canada, and sown in a pond at Spring Grove, 
near Hounslow ; it grew, and produced strong plants, which 
ripened their seeds; those seeds vegetated in the succeeding 
spring, but the pUmts they produced were weak, slender, not 
hall so tall as those of the first generation, and greiv in the 
feballowest water only; the seeds of these plants produced 
others the next year sensibly stronger than their parents of 
the second year. 

In this manner the plants proceeded, springing tip every Gradually m. 
yeat from the seeds of the preceding one, every one becom- cbmated, 
i'ng visibly stronger and larger, and rising from deeper parts 
of the pond, till the last year, 1804, when several of the 
plahts wete six tiect in height, and the whole pond was in 
every part covered with them as thick as wheat grows on a 
well managed field. 

Here we have an experiment which proves, that an annual till perfectly 
‘plant, scarce able to endure^the ungenial summer of England, ^ 

has become, in fourteen genemtions, as strong and as vigo¬ 
rous as our indigenous plants are, and as perfect in all its 
^arts as in its native climate. 

'Some of oufraost common flowering shrubs haVe been lortg Bay trse. 
Ihtrodiiced into the gardens; the bay tree has been cultivated 
more than two centuries^; it is mentioned by TiriHier» in the 

* a* 

* list 
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list of garden plants inserted in his hook, called 500 points of 
good Husbandry, printed in 1573. 

Laurel. The Imirel was iptroduced b_y Master Cok, a merchant 

living at IJampslead,someyear# before l 629 , when Parkinson 
published his i^arudisus Terrestris, and at that time, we had in 
Orange, my r- our gardens, oranges, myrtles of three sorts, lauiustimis, cy« 
tie, Ac. press, phillyrca, nlateruus, arbutus ; a cactus brought from 
Passion flower B<*rmudas, and the passion flower, which last had flowered 
femjuk.ible here, and showed a lemarkablc particularity, by rising from 
;particuian.y. ground near a month sooner if a seedling plant, than if it 
grew from roots hi ought from Virginia. 

AiUiill tender. that time rather tender plants; Master 

Cole cast a blanket over the top of his laurel, in frosty wea¬ 
ther, to protect it, but though nearly two centuries have 
since elapsed not one of them will yet bear with certainty 
our winter frosts. 

. Though some of these shrubs ripen their seeds in this cli- 
brojiagatod by mate, it never has been, 1 believe, the custom of gardeners to 
English seed. them; some are jvropagated by suckers and cuttings,and 
others by imported seeds; consequently the very identical 
laurel introduced by Muster Cole, and some others of the 
jilants enumerated by Parkinson, are now actually growing in 
our gardens; no wonder then, that these original shrubs have 
not become Jiartiier, though probably they would have done 
«o, had they passed through several generations by being 
raised fiom British seeds. 

Plants propa- worthy a trial, as we find that plants raised 

gated by cut- from sucket's or cuttings do not grow hardier by time, and as 
tings or suck«ri , . - • • \ i . .i 

do not grow experiment on zizania points out the road, to sow the 

hardy. Seed setuls of these and such tender shrubs a$ occasionally ripen 
ahdiifa be tlietn in this climate. Fourteen generations, in the case of the 
tried. zizania, produced a complete habit of succeeding in this cli¬ 

mate, but a consideiable improvement in hardiness was evi.« 
..dent much .earlier. 

In plants that require some j’cars to arrive at puberty, 
fourteed generations is more than any man can hope to sur¬ 
vive; but a much less number will in many cases ba sufficient, 
abd in iall, though a complete habit of hardihood is not at- 
jftined, a great progress may be made towards it in a much 
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Tess time;«even cfne generation may work a change no 
small importance, if we ceuM make the myrtle bear the cU» 
mate of Middlesex, as well as it does that of Devonshire, or 
exempt our laurel hedges from the danger of being cut down 
by severe frosts, it would be an acquisition of no small Conse¬ 
quence to the pleasure of the gentleman, as well as to the 
profit ot the gardener. 

Old as I am, F certainly intend this year to commence ex- jvfynle an# 
periments on the myrtle and the laurel: I trust, therefore, it laurel begun 
will not be thought presumptuous in me to invite those of my 
brethren of this most useful Society, who are younger than I 
am, and w^ho of course will see the effect of more generations 
than [ shall do, to take measures for bringing to the test of ex¬ 
periment the theory I have ventured to bring forward, I hope 
not without some prospect of success. 

The settlement Intely made at New Flollnnd gives a large New H<llan4 
scope to these experime-nts; many plants have been brought 
thence which endure our climate with very little pro¬ 
tection, and some of these arrive at puberty at an early pe¬ 
riod; we have alread) three from the south point of \''an 
Diemen’s Island, where the climate cannot be wholly without 
frost; mimosa vevticillaia, eucalyptus hirsiita and ohiiqua. 

'I’he first of these appears to have produced flowers within 
eight years of its first introduction, but os a settlement is 
now ma^e very near the spot where the seeds of these shrubs 
were collected, wc may reasonably hope to receive farther 
supplies, and, among them, the winterana aromatica, an in¬ 
habitant of the inhospitable shore of Terra del Tuego, which 
Mr. Brown has discovered on the south part of \''an Diemen's 
ihiiand also. 


V. 

Obsermiiom on the Method of producing new and early Fruits, 

Thomas Andhew Knight, ^c.* 

N A*TURE has given to man the means of acquiring those Oifis of natjir* 
filings which constitute the comforts and luxuries civilized 

* Transactions of the Horticultural Society, Part I, p, 30. 
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though not the thingfli, tbemseiires; tt hue'filaced thw 
wiwr material within his reach; bat has left the prepamtieo 
a»d improvement of it to his own skill and indueliy. £ver^ 
plant and animal, adapted to his service, is made susce|rtit^e 
of endless changes, aiad, as far as relates to his use, of almost 
endless itnproveinent. Variation is the constant attendant 
on cultivation, both in the animal and vegetable world? and 
in each the offspring are constantly seen, in a greater or less 
degree, to inherit the character of the parents from whiofl 
they spring. 

]^o experienced gardener can be ignorant, thht every spe¬ 
cies of fruit acquires its greatest state of perfection in some 
pecidiar soils and situations, and under some similar mode 
of culture: th(' select oa of a proper soil and situation mast 
tberefbre be the tirst object of the improver’s pursuit; and 
nothing should be neglected which can add to the size, or 
* improve the flavour of the fruit from which it is intended, to 

lienee new va- propagate. Due attention to these points will in almost all 
netws. cases be found to comprehend all that is necessary to insure 

the introduction of new varieties of fruit, of equal merit with 
those from which they spring ; l)at the improver, who has to 
adapt his productions to the cold and unsteady climate of 
Hardiness and Britain, has still many difficulties to contend with ; he has 

desirabltT' combine hardiness, energy of character, and early matu¬ 
rity, with the improA'enicnts of high cultivation. Nature has, 
however, in some measure, pointed out the path he is to pur¬ 
sue; and, if it be followed with patience and industry, no 
obstacles will be found, which may not be either removed, 
or passed over. 

Plants carriod If two plants of the vine, or other tree, of similar habits, 
and°*^even if obtained from cuttings of the same tree, were 
brought back, placed to vegetate, during several successive seasons, in 

different climates ; if the one were planted on the banks of 
the Rhine, and the other op those of the Nile, each w<^d 
adapt its habits to tlie climate in which it was placed ;"'aud 
if both were subsequently brought, in earl^ spring, into a 
bTifiiate similar to that of Italy, the plant which had ^apted 
its hal4ts to a cold Climate would instantly vegetate, whilst 
the other would remain perfectly torpid. Precisely the sniffci 
thing dccure in the hothouses of tins country, where a pldnt 

' accustocued 
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«uM:ustoni«(i to tbe temp^iatore of the <|ijyen aur will vegetate 
strougly ia Pect'«»ber» wbUat another plaot of the same spe¬ 
cies, and from a cutting of the same otiginal 8tock» 

■but habituated to the temperature of a atove, remains appa¬ 
rently lifeless. It appears, therefore, that the powers of Plants froi» 

T . ,-o . . . , 1 ' V ^ cold clinjaw* 

vegetable hfe^ m plants habituated to cold cumates, are earliest, 
more easily brought into action than jn those of hat di- 
mates ; or, in other words, that the plants of cold cUinates 
are most excitable ; and as every quality in plants becomes 
hereditary, when the causes which ftrst gave existence to 
those qualities continue to operate; it follows tliat their seed¬ 
ling offspring have a constant tendency to adapt their habits 
|to any climate in which art or accident places them. 

But the influence of climate on the habits of plants, will Not theaggr* 
dgpeiid less on the .aggregate quantity of beat in each di-heat^butTu 
mate, than op t|^e distribution of it in the diderent seasons distribution 
of the year. The aggregate, temperature of Bngland, and 
of those parts of the Russian empire, that are under the chief point, 
same parallels of latitude, probably does not differ very con- Ru^s“a.^ ^ 
siderably; but, in the latter, the summers are extremely 
hot, and the winters intensely cold; and the changes of 
temperature between the different seasons are sudden and 
violent. Jn the spring, great degrees of heat suddenly ope¬ 
rate on plants which have been long exposed to intense cold, 
and in which excitability has accumulated during a long pe¬ 
riod of almost t<7tal inaction; and the progress of vegetatioo 
Us in consequence extremely rapid. In the climate of Eng¬ 
land, the string, on the contrary, advances with slow and 
'Irregular steps,and only very moderate and slowly-increasing 
degrees of heat act on plants in which the powers of life 
have scarcely in any period of the preceding winter been to- 
Jtally inactive. The crab is a native of both countries, and 
has adapted alike its liabits to both ; the Siberian variety in- Slbsrbn ciah; 
Produced into the climate of England retuiDs its habits, ex¬ 
pands its leaves, and blossoms on the first approach of eppug, 
and vegetates strongly ia the same temperature in which the 
native erub ^arcely shows signs of life; and its fruit acquires 
ft degree of maturity, even in tbe early part of an unfavoum- 
.b|e..s«aso]|, which nur dative crab is rarely or. never seen to 
fttain* 


Similar 
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SimHar’causes are productive of similar e^cta on the 
habits of cultivated annual plants; but these l^htar.'inost 
readily' to acquire habits of maturity in warm climates; for 
it is in the power of the cultivator to commit his seeds to the 
eai^th at any season; and the progress of the plants towartls 
maturity will be most rapid, where the climate and soil are 
most w'arm. Thus the bailey grown on sandy soil'- in the 
Warmest parts of England, is always found by the Scotch 
farmer, when introduced into his country, to rpen on his 
cold hills earlier than his crops of the same kind do, when 
he uses the seeds of plants, which have passed through seve¬ 
ral successive generations in his colder climate; and in my 
own experience, I have found that the crops of wheat on 
some very high and cold ground, which I cultivate, ripen 
much earlier when I obtain roy seed-corn from o very warm 
district and grave11j‘ soil, which lies a few miles distant, than 
when 1 em[)loy\lie seeds of the vicinity. 

The value, to the gardener, of an early crop, has attract¬ 
ed his attention to the propagation and culture of the ear¬ 
liest varieties of many species ofour escnleut plants; but in 
the improvement of these he is more often indebted to acci¬ 
dent than to any plan of systematic culture; and contents 
himself with merely selecting and propugtiting from the 
plant of the eurlicssi habits, whicli accideut throws in his 
way ; without inquiring from what causes those habits have 
arisen; and few efibrts have been made to bring into exist¬ 
ence better varieties of those fruits which are not generj^ly 
propagated from sce«ls, and which, when so propagated, 
of necessity exercise, during many years, the patience of 
the cultivator, before he can hope to see the fhiits of bis la- 
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bour. 

The attempts which 1 have made to produce early varie¬ 
ties of fruit are, 1 believe, all that have yet been made; and 
though the result of them is by no means sufficiently deci¬ 
sive'to} prove the truth of the hypothesis I am endeavouiv 
tng ,to i^ftbHsh, or the eligibility of practice I haiVe 
1 , it is amply sufficient to enccaarftge iptui^ expen- 


Apj'Jes, 


iii«nt;“ I 

.i The first species of fruit, which was subjected toexfkfeR** 
meat b'v me, was the apple; some young trees of those 

rietiai 
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rioiitiM of frUit, from which I Vj-ishedl to propapjate, Were 
tj-nloed to R goath wall, ti|i lirmltfic^d buda which con¬ 
tained blofiSoiiis. *Their branehea We're^thon* ui the sue* 
cccfling winter, detached fojp the w4li, ^intl remoVed to sis 
grt-nt a distance from it as the pljkbilit|‘ of their steibs'would 
peruht; and in this situiitipii they rt'inalned till their blos¬ 
soms were so fiir advanced ih the succeeding spring, us to 
be in some danger of injmy'fiOm front. The branches were 
then trained to the wajil, wlsere every blossom I sii’ffej'ed to 
iSexttsiiri, soon expanded, and produced frtiib This attained 
in u tw iponths the most perfect stale of raaturitv; and the 
seeds afforded plant»,.lwq^ch have ripened the fruit very coii- 
eiderRhly earlier than other trees, which t raised at t)ie s^me 
time, from seeds ojf tli^ aauic fruit, tvhieb had grown in the 
o^fchard. In thb e^cpfrlment the fecundation of the bios-Fruit fcetm- 
sums, of each rariety, was produced by the of uno- 

ther kind; fto^n which proctjss, I think, I obtained, in this, tree, 
and ttisfuiy similar eEpefnUeots, an increased vigour and lux- 
l^riaiiee of growth; but 1 haye n<> reasons whatever to think 
that plants thus genemt<?d ripen their fruit earlier than others 
which arc obtained by the oointnon methods of culture. I 
mast; therefore attribute the early maturity of those I have 
^escribed to the other peculiar circumstances under which 
the. fruit and sei^kyipencd, from .which they, sprang, 

I obtained, by the same rnode of culture, many new va- Siixman cmt» 
wlffch are the oflspring of the Siberian crab,and:the conibint^* 

rkihest of our apples, with the intention of afiotdiug fruits*'^ jjrpduce ci- 
for the ptessj, whiclji might ripen well in .cold and exposed 
iiliiatioiis* thus produced, seem perfectly well 

calculated,'ib ^^yt^yyespect, to answer the object of the ex- 
periuHiinl:, and possess ap cstraordiuUry hardness and 
riRnce of growth* The anuual.ahbots of smpifepf them, from 
newly grafted toy nursery, tlie soil of .vrhkh i« by 

n.o ■myanS'Tkh; ejp^ed .six feet aud'U,.halfin 
tbe-lR«t season Idossomei sccni' capHbifej|;^;|^ri^^^ 

.«strefa«ily‘'ub||ji^^^^^ weathor. without injury^ 
preceding' ckp'gtlpl^s some of the' iiew varieties; inhmte^l 
oharacter of the mule, und others of thefehkle, parent' 
dtt the greatest and of some varieties of fehit fparii- Variety of the 

ohluriy the golden pippin) I obtained a better copy, in- fio^deo pijfpta. 
Voi« XVm—Nov. 1807. O ti*oduci«g , ' 
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Grape. 


ViiW-rv wJth- 
0 !it files.. 


trodhcmo; the farina into the blossom of another apple, than 
by sowinji; their own seenlis; I sent a new variety (the Down-* 
ton pippiti) whidi#vas tlms obtained from the farina of the 
j^olden t^ppin, to the Horticultural Society, last year, bot 
those specimeps afFordedl but a vety uufnroura,ble sample of 
it; fof the season, and the bituatioii in tvbicb the fruit 
ripcnwl, were very cold, and almost every leaf of the trees 
l]^d been eaten off by iiiscets. In a favoiirnble seaaofii arid 
situation it will, 1 behove, be found little, if at all, inferior 
to liic golden pippin, rvhen first, taken from the tree,; but it 
ia a good derd earlier, and probably pa^nuot bo presetypd so 
long, • 

I proceed to experiments on the^^a,p^; wltich, thmigb 
less successful than those ou the upple^ tti the production of 
good rtirietics, are nut less favourablejto the preceding cop* 
clusidns. A vinery in .which no ffres nre laude daring the 
winter, affonls to the vine a climate Rlmile.r to tlmt which the 
southern parts of Siberia afford to the apple,' or crab tree; 
in it a similarly extensive variation of tem}>erAtnre takes 
place, and the sudden translfion from great comparative cdld 
to excessive heat is productive of the .same rapid progress in 
the growth of the plants, and advancement of the frujit to 
TMaturlty. My first aitcnnpt was to combine the hardiness 
uffhed witluhr of thff blossom of the black chisttp', or. Burgundy grape, 
w:itb the large berrjf and early maturity of the true sweet* 
wsiter*. Tim seedling plants produced fruit in my vipery 
at three or four months old, ,and the, IVuit of Isotne of thm 
was very early ; but the bunches were short, and iff forpiedr 
and tlm berffes mu<*h sTaaffer than thobC ;sweetwater,* 

and tlie blossoms did not set by any megffs sctiwcll as I Jiad 
hoped, , i'.'.'...'‘V 

Substi^Ut]i,^l|^te wbitC'Chassrlua, for tlm swifelwater, I .obv 
taint’d sfsyer^trvo,!-^!!©^, whosJC' blosiiom^; appear 

capable of ,k’tttBg tfell in tbli(ppen;;.«irjmd .th© 
<j them ii#,wpoping earb^t' id .t^ 


Itoin- than that of either of theij 
be‘^ry4''’fewever, are smaller than ' fheia^' 
and witiil less tender and delicate skips ?: attd, though pot 


Bt'ick ^yiKter 


SK cciwatf r. 


fend ‘A'lth the 



y oton Vonfoundftii ,by g.ud«ner.'»,^6ffi vtlth tbe wftfec'' 

diSsivlisl|tnii'Whh<^asVadiiiV.’ ' ' ' a.'" 

without 
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without <?(>jwderal)le mevits for the desert^ they are gene¬ 
rally he«t chlenldted for the press: for the latter purpose, Gmd for wiue^ 
in a cold dhnate, f nni confident that one or two of them 
poswss very great exeelleuce, I sent a hunch of oiif ^>f 
those varieties to the Hortieultuml S-dcrety, in the last aWi- 
tumii, and T propose to «eud two or thr^^e others in the pre- 
seht year. 

I have suhsejjuontly obtained plants from the wdiite cha&^ 
eeiab awl •sweet water,'the appearance of which i$ n.juch,motre 
promising; and the earliest variety of the grape 1 have evt'r va 

yet'seen, sprang fiPiu a seed of the swe'etwater, imd 
furinn of the red froutigniar. I'liis is tdso ii ver 3 ’^ fine grRpe, 
resem%ling the frdBtignac in colour and form of the bunch ; 
hut I fear its Wossoips will prove too tender to suiCetHjd in 
thg open «ir ia thia'WoUtry: a single bunch, consisting of a 
few;berries,,is* however, nil that has yet existed of this 
'‘fhe present siyh^son also affords me two new varieties of the Vine with 
vidov wit4i striped fruit, and vimegated autumnal leaves, P’f?" tarfegated 
dtjged by the white dbassdias and the farina of the Aleppo leavt *. 
viiie; one of these has ripened f^xtremely early, and is, I 
think, a good gmf>e. When perfectly ripe, I jiropose send^ 
ing a fennt'h of it for the inspection ^^of the Horticultural 


Society, ' 

In all attempts to obtain new varieties of fruit, the propa¬ 
gator is at R lo»*« to knov?. what kinds are best calculated to 
answer his ptirr>o«fe ; and therefore, 1 have mentioned those 
varieties of the grapt,*, from which I have propagated with 
the beat prospect of su(;cess. My experiments are, however, ExpyTiments 
still in their mfeimy; aithl I do »ot possess the means of yet in their in' 

' ^ 1 »'*4 - s ■ * ■ <*- f5incy s 

making theUi ao.|arge a scale. Or m so perfect a manner as 
I wish : nevcrififietess, the facts of which I am in possession, ‘ 


leave no graanda of’^oubt. ip ^jr mipd, 


tics of the variotieB 


grape* capable of ripening perfectly iu o«r climate, when may doubt 
trained to a south wall* and of other fruits, bettc|id|^^^ted pi^duttsd. 
for our climate'those we now.cultivate, 
obtained.; the mode of .Jpultw're,! 

and’ -roast eligibUs -iuust be dedi&l by 

f^tpre ahd more i^xtensive practice. 

have made experimentg similm: to the preceding, on t^e 
jP^eh; blit I can aay no more of the result pf them/ than 


43 3 tlmt 
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that thf* plants jpossess thetnost p«‘vfect tiegree of health aucT 
laxnrianre of gro^vtb, and tliat their leaves ajffo’ti satisfac¬ 
tory evidence of the good quality of the future fruit. 1 am 
ignorant of the age at which plants of this »pcrit?>s become 
Mayt>s capable of producing blossoms; but the rapitl changes in 
bear at rs* or 4 chamctcr of the leaves anti growth of my plaiits, whieli 
years old- are now in their third year, mdufe me to believe, tljat they 
will be capable of producing frnlt at three or four year? 
old. , ■ 

I shall finish ray paper with stating, a few conclusions, 
which I haye been able to draw in the course of tnady years 
close attention to the subject on tvhk’h I write. 

Best mode of New varieties of every species of ffUit; wiil' generally be 
better obtmned by introducing thft.fariha of one variety of 
fruit into the blossom of another, th^i.b^ propagatingfiorit 
any single kind. When an experiment of this kiml is niadcr 
between varieties of different siTse and character, the farina 
of the smaller kind should be introduced into the blossoms 
of the larger; for, under these circurnstaiires, I have gene¬ 
rally (but widi some exceptions) observed a, prevalences in 
fruit of the character of the female jjarcrit; probably owing 


to the following causes. The seedcoatsare generated wholly 
by the female parent, and these regul&le the bulk of the 
Ipeach. lobes and plautuja t and I, have observedi in raising new va¬ 
rieties of the peach, that when one stone contained two 
Choice of seeds, the plants these afforded were inferior to others. The 
#e«(ls. largest seeds, obtained tVom the tiuest fruit, and from that 

which ripens taost perfectly arid most carlj^, should always 


be ssiketed. It is scarcely necessary"ttif'inform the expe¬ 
rienced gardenet» that it wilh he oeeeijsibry to cj^tract the 
stamina of the blossoms froin which be prbpgjSl^ to propa¬ 
gate, soilie duys before the farim hegitis to wlien, he 

, proposes to generate new varieties in the manner I have re- 
S««iKei{ trec§. comine»|i.eiti When young trees have sprung ffom the seed, 
a cet^rtpieriofJ must elapse before they bfcotue yapable of 
and thk period, I believ^^.^pot be sbprt- 
ShouM not kf .'meaiis. Prwnttig arid ^ are. both 

pruned or iojuriQUiVaod nO' cdiaiigc »» the c|iajrahtWii^*i^ of the 

iMuspUnifd. he effected,. during this period, either 

tnanun« pv ouU ugOf The young; plants ^o^d, he sujflfere^t to 
' *' eatttod 
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extend*lheir braiK'bes in everj' direction^ in which they do 

notiujuriouHly interftMc widi ciich other; and the soil fiTtonld 

Jnjst be sufficiently rich to„Y>vomote a rnoder<Ste deg:ree of 

growth, without stimnlaUng the plaint to preteniaiumbexer* 

tion» which always induces disKftuse’*. The periods whicA 

diiTerent ktuds of frutt trees require to attain the age of, pu-* 

berty, admits of much variation. Tiie pear reqttii*es from of beao- 

fWelye to eigliteen years; the applci frorri five to twelve, or ' ^ 

thirteen,; the plumb and chem% four or five years; the vine* 

three or four; and the msph^jrry, two ytars. The straw* 

berry,' if its. seeds be sown early, afibrds aft abundant; crop 

in the succeadiirg year. My garden at present contains se* 

veral new and ipxcijIJent varieties of this fruit, some of which 

I should be happy tu send to the Horticultural Society, but / 

the distance renders it itapracticablef. 


VI. 

Memoir on the DcsnJ-pfmtatmt Metah: hy Mf^ GuEiVf- 
¥EJtu, Engineer of Mmes%. 


sMONG the great number of mejralliq sulphurets, with Decomposi- 
which .Nattwe presents us, the ^decomposition of manv is. of uativo 

*• '■ Vf ^ ■' SUlollUrGis lltt* 

much itnportance in, the arts. TliiS sulphurets of iron, co{>> portant. 
per^ lead* and mercury, and some otiiors, give rise to metal¬ 
lurgical processes, that particularly claim the attention of 
those, who are tt^dicted to the .study of chemistry, ' The The facts of 
nature* and prope^fs of these have been well known, since ve ,u*h 
chemistry i|i^s Wade them an object of her labours; but as c<.\iopari a with 
the facts colIe^jWd W laboi'a^ have hever been carefnliy [lutlUHs house. 

■ ♦ The soil’of ■ an elfi .garden is pectpiAily .itastraciive. ^ 

, f Tl)« does piu#; appear to with Hautboy, 

the.otfie' may 

tSesi. -1 hav’'e,v;!<?^'ljfef,,^pbt!onod s.vvera !pojin 

■ i3*ey Jiave W'''^r4«JI»Ved'k‘feeble awcl abortive •blossom. w»' any 

'Wstanee,l^JaUihco.ol! WgcUible mules {bur this 1 am not . 
itfeHned tp Ijidwbl. the^, plantsh» he beings of that kiud. 

Journal ib»s Mtoe%'jfo. lib;'p;'5. ^ 

'*■ s;' ' compared 
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corapaml w 1 th thow: that oxtensne works furnhh, 

v/v are ^^i'U aware, that tbiu aonh! be tlu' het-t waj of attaix^, 

itip; ust'ful reiiults, the tlicory of the various opemtiowt* to 

whieh siilplimets are «al>j<w<cd ha? not yet hten irrtproyed 

by the pr»|>ic'ss of that si ieuce. TMy object is to supplj this 

defect; aiul to accomplish it 1 have collected a Ifianj 

experimenis ufld ohsenatians* that have been lopsiy kwowu; 

1 have added some researches of mj own; s.nd bom ihehf 

examination t have deduced conM'qnencc't, that mnsl maki? 

some alteration lu the aha''genera 11\ cntpjlaintd lospoctiic^ 

the treatment of metallic aulphurcts. 

( 

SwT. T. 

OjT the articn hrat trn 

Hpata!wa \‘4 THE action of heal on meUflic sulphnrets icquirea firsft 
f-tupiu) to tic- to be exammed, hecuuswj it occurs m all the prjncH&MiiS em-» 
rompobt thciii^ dccouipositiou. To ifj>pr<*ciiiti this with 

accuracj^ 1 have chosen experiinents and olxservalious iu 
whieli this action ts completely distuu’t, which it is of im¬ 
portance to remark ; for it iH owing to not having ipjnlybcd 
the eflects produced by vaiious cuu'vtt,, that uictalhn gists 
t)>.t it has not have ascribed to calodc alone a desulphiiratiug povver, 

inurh efttiti vhuh It does Mot aurieav to me to nossehs m uUy vety high 
alope. ^ 

' dcgiee, ^ 

SuJiihuTcN of The sutphurets of mejcur)' and arsCuic are volatilized in 
KH'jt ii'v oj.! close vessels, when expouevl to u temperature a httU. elevated, 
bmtd u> k" The sublimed hulphuret has irivpicntly a cldfcrcnt coloin 
from that which lias not heeti i»uhlimcd; apd thccxpeiiiucuU 
of PrOus^t am! Thenard demonstrate, this Aange i.s the, 
conscquniu'c of an atterafioa i» the prppcii'dous of the* ele- 
ineuts of the eompimud. #' 

That of iron The native sulpbuict of iroji cxpcricliceo hut a paitifl 
not fre-a froin dccouipoialtion bv meiuu;) of calorjcv Jly distilUtion in a re-* 

CAlf itbsulnhui 1 I 1 j* ^ ‘ 

a, tort wc canuot extract hall the *>ulph^f^ it coPtunis. Iij 

►S»xoi|^ the distiiiation of pyrites in t|ic way never 

yields m|!ire than 13 or 14 per cent tlseir, ^<ptght of sul¬ 
phur, ^ 

‘ Ah these facts wcic not swlficicnt to determine my oppi!iJ?i 
^ mppetiug the 1 ‘fl'ccis of lieut, because all thu ok peKuienta 

^ thut 
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that hat! i’omc to niy Icnowtoti^e were miwSe at wo very Powdered py- 
teriapwatwre, I imt into a crucible lined witli charcoa’bsbrae 
ppwderted “pyrites, covered it vtith elnireoal {iowder, uiid ex- forj^e tire, was 
posed it for an hour to lire lw?at of a for^. ^Jf’% ’*'^*’'** 

a mass' et'dl rctaiuinp; ail tiie (rhavaefers of pyrihlf, It.ap-** of its suliihar* 
pedfjjd to'lltave ' beau completely .iipd retairis; tWo 

thirds bf'the swlpbur originally %elbw^g' to it. ‘^.'T^»fs ex-* 
p(^ritnebt, huvipg b^en repeated,deft me no doubt of tlie ef- 
of Jhcut aion'6 on suIpbuTet of iron; atid I. thin^ 1 tn^ 

(Coucl'ttde from it, that, whatever be the temperatOiie# only a 
partly decomposition cau be produced by it. 

Oin sulphuretted , copper and pyritods copper heat pro-SLilphurcttcd 
duces effects analotfa^uii- to tJliOi^ observed with iron. The pyritous 

,• ... i. i ^ ^ couriersinubr, 

th.stillufion ol pyritotts .copper aftordea me but very little 
■su^huc. i'hcse two pres however may be considered as 
ihiktures of the salpliarets of Copper and of imd, and the 
sulphhr separated by heat coitaos from that of iron almost 

wholly. ‘ . 

The sulphurct of lead, or galcha, is one of those mine- 
rails, the treatment of winch is most varied. 'AU chemists 
agree in considcuug it as a compound of snlphut awd lead 
only, in the pa^portiou of lly purts.sulphur fo S5 Of lri.d. I 
W*iS the more chreful in observing the eifeCtsof 'Caioric on 
galena, as in separating tlie sulphur bgi its means 1 ^higbt 
hope to obtain metallic kad, tire weight and fusibility of 
which would render itj^ union very easy. I could likewise 
without diflficulty (.‘Cciride the air in the process. 

Into a retort I put 3o gnitn.' [4iKJ gr*<.} of pondered , ga- Huated gfintly 
lenu, wducU^ t heutdd^kr two hours so gently as not to agglu- ^ hi- 

tiuatti it. Only a little sulphurous acid'produced by the acui,t,ut uo*^ 
uction of fhVi uir of the vt^s^clg was evolved, andl ptw<*eivW ^ 

ud sulphur subVinp® in the uieck of tl>e retort. I then in-Hcatftd ni^ariy 
<jrcuse<l the Hrc, au^ kept tt jthu.s two liouVa more, till both ^®^“?*** 
the gideua and the tt-'tort ekpeVieuQcd a commeuqe;m]^it of ^ 
fusion. The sdip|i^nr volatllUcd In this iskeond stuj0;,^f 
operation ,little, that 1 could hot,, detach 'it ..ip|^''ihe yt?ry little sul- 

vet^l and ;'The residuum’had 

lianey, wUa h^httihaied, and did not enptapt an atom hf 
dticitle lead. >-• ' ■ ' « 

the'hcud''^n this'experiment was not very great,'T'sub- fused m ». 

;’ Ja^ed • 



£00 . ®Eaui;pHtiiLAsroN or 


foigtt' fire 
scarcely .J.-5th<5 
of tliestaphuf 
O'i'eil; 


'27 

partial v<*!;ui- 


Ilcal alone 
then expelt: 
hu. littK. ;.;fUie 

Sljilplun. 


jeoletl to a fyrfrt: fir« boiufl! powIerpH ^tleim ru ft ,rrwciM<j 
iipeJ and coviired with charcoiil powder. The rcBiilt was a 
iuas-Si that had heou v,i ii fnsod, and mpo^hkvl w'hat jmdal- 
luygiBts call kad rnatt. There was. iirit no lead onited to¬ 
gether, buj potno piu'ts oi‘ tiu’ button wpVp merely a little 
ductile. , By ;‘hiilvKii> I tpuiKi, that about three hlttha of the 
sulphWi stiU rfeMistiued-, Ihvrt irf’ tiie Ima it had evp^erieiiecti 
by the ai'tioo of thyTirp, vvhicli was i/ per cent,! asenhud tQ 
fhe »blats 2 alion of i ijortion of the wulpliuret ,; for that ovvio^ 
to thy sepurafiem of the sulphur coiihl not have exc^coded 6 
per i eni at most,,' : 

Gu'ieiia ilictvia bat very jtupfifTec“tiy deconipow'd by het|t. 

1 shall liot speak partieidarly of tb^ tnljrliurets of zinc, 
autunoiiy, Ike,, bet ause I atti not uiKjunihtcd with auy expcn 
rimenfs suCieient to dr^tyrmine witf} 'cortiiiuty the fcUbpt.s* 
that beat protlu-cps on Ihi.vn; but bam kd to believe 
antdogy, that it doea pot dta'oiupose them ('nwipb'toly. 

All the fuctsi I have adduced appear to me to’evince, tliat 
the action of caWric sloip; on tnebdUc sulphurets, and par¬ 
ticularly oii those ol' iron, copper, and h ad, is limited tq 
the lakiug from tlnuu u suiall portion of tlm v'^tdphur con¬ 
tained, and afterward fas}n|j and even volatdijiug 


by 

tliciiJ.. '('lio' 
ofhOill- '-'V.l Jii 


Sect, II. 

Of tke simiihein^ms udioTi heat mid ak' on meintfre 

phufcts. 

That metallurgical proct'^s, the ol.jt'ct of Inch is the dct^ 
iilpb-"ira,tic.( of nnrtak, isUuovvn by tho name of roaMiing. 
fdcst i.uthors,' w'lio )iwc treated.*b‘ it, sjesetn io consider ca- 
lo^ic as li " Sink agent hi the deei^urpOMjtiiau; tjmi evcn thono 
who lams i ’b»4vkcd the iudtdihw of the ak, since the <*sta-i 
l>h-h,nent of the tiew cimmlcal theory, hmyc not considered.. 
Oxlg-^n has rx T'he ,A.>xpe,rlniciats-'. i ’ have colkctrKl having 

grtsut &ha»y ’« shO'VU ihc .ipr'UfEcife.oey of heat alone to dcconspofie a- metal¬ 
lic yhe OKigen of the ulr mxi.st bh considered a« 

;bavii^‘"^|;<'g:4:eatcr'sljiare .i{) the dtwilph>irs^!!i«ii,i^. i^.‘.irietak by 
l‘t>h-;’chi'g, ’ 'Tik affinilK's both <»f sulfSihiifi-ahdiKpetallic sub* 
sskbce^ for thu principle jemU-v it very probable; and it,i» 
Ukcvvirsp prpic)^ by t|ie cb'ciTuculbxjuuiuhtiba of the produptiy 


in 
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nil afS’well m hy the mattner in la^bich the pr<»- 

ifjeas is onu<Iu(’te<l. In the roastai'^’ of sutphurcts, instead 
of Mieinjj'the volaiilization of the sulphur elTeeted by a mo¬ 
derate ami lonit coatitmed heat, we jShd a sulphuret decona- 
pased l^y the slinultaneuus action of caloric uud uirt and 
the uchnowledj^efl Be(‘e.ssity of aotfdi^ing the ©re, (instead pf Thpoicmust 
jlxrmtKp; from the fear of commumeating to it. by Ihitu^fiSit^tioM 
a cohesive force capable of resisting the separation of the 
jjtilpbur, vvill l>c ascribed more simply to thii carenmstance, 
that such a state will confit.e the aciioti of the uir lb a sur¬ 
face that cannot fufe renewed, and w ill soon be covered w'ith 
a metallic oitdci The eombinatioa ptboxigen with tHe ele¬ 
ments of »hlj>httTets gives rise to oitidea and acids, the afh- 
iiitics of which have,griiat influence on the separation of the 
sulphur, anti the results of roasting; which are commoaiy a 
fhij^iire of an pxide^ a sulphate, a»id undeedmposed sul- 
plnnet.'* I shall now exannue more paiticuhivly and Sepa- 
yatelv the rousting of several kindt of jsulplmrets, bccauHc 
the nature of the metal gteatly modifies tlie results; and I 
^hall afl'^nvard point out how. the.snlphtir is separated, ami 
ill what form. 

/ 'i 

Uoasilvg of i'Opjyfr pyrim. 

Pieces of pyritous copper ane laid o^ billets of wood in Capper py- 
the mbst couveuient nmmier for the comlhistibn to continue 
a Tong time. The first heat separates part of tlie Milphur, -Sutjihur 
wliicb is in some degree, subrnned, and may he collecleil; 
hut afteward it becomes the'“comhiistihle, that serves by burn>, 
huriiing- 1o continue .the opemtiou ; and sulphurous acid u },uroii« 
diseng'a;.^'^l> the'i^iafehaity of which, being- augmented ity .^icid flu^i ojt, 
tire iux’rciisc of'tetlnperalure, preVeols it^ cojnbit.utiun ivith 
tlie metallic oxides* The sulphuric mrid, tliat is formed‘ * 

jiotwitbstaufling thdihitre taken to moderate Ihb comhustioii, 
unites with the oxides of iriui and coppei*, but the sulphate ^v’-uch k agioa. 
of iron is in part decomposed Tiy the superoxidaftpn I6f the 
inelnh ‘ /■* ’ • V '' 

froii pyrites stt1;i|ected to the same operation will wadergo Iron pj-ntw. 
similar decoippbliitidu^ in the same order. !' . ^ 

The roasting of cupreous pyrites in ihe rbvetljr'raiory fur- C-f>r per pyrites 
.mice gives risedo the same pheuonu'iia» 4nd mighf be* slip- furultv * 

v'*-' ' ‘' i'toKcd ; 
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posjBtl to allow a much niort‘ co!n[»lf*t<’ sepamtipri of-tho .sul- 
]^mr tli.tti tliat tonduott d lu fht opeti air, If it do tioljfhis 
iiu doolit IS to tbt; ditHoulti of pPv-viutiiig IIk ajL'^lu-" 

fmatmn of the t>ulplmret ptoduced by tire elevation of teiu*» 
pomtuie Rrisujff from tin* rwpi^d atiil uiutvoidable < mnbuittioa 
of a larjjo qimnlity of *sukiluir. 

It loui.uus Ibi mo to jtjk u!v ot a hinuoe, m whl^li 
tho pmtItui}'and roii'tini^ t>f the ptritous topf^ei, to a oor- 
tiOn point, arc cfierled ut the ‘amc timt, ll I** nn'd ot F^- 
Inn in Swodiil. Tht*^ h<i«- an inteiior ciudble, which ie<‘eK'e<i 
tl» • pro<Th< l <d a feMoltiu^ (ff oi*.4W hmttis, «ti4 in whic*!! a 
ar|nir»»tion, or ratht% ooinbu lion, of tW 4utplitir is effect* 
fd, A strt'am of air from tin' hellmv$ is made to blow on 
the njelttd mass with such for«'«', aa to drnc off the senrSu*, 
and hum a pmt of the sulplmt that iib found on the suti^cc’* 
Tin ifon is thusoxiihd, find quartz is twhltd to vitr»jfy ft iff 
piOprirHou ns the foa«tiug goes no. This f»r<*t'ess is 
the Olds one, in wdiich Mdphni and iron mt separated h» so 
lar}>e a quantity at the «ai«e lime. 

I’lie dcsulphurution of pyrltous enppo Ta loastinjf np*. 
penis to in< to lit* effected, tin suldnuation ofnsmhU 

poit'on of sulphur, svhitdi tony fhtlin he collei tosh ot tiurne«l 
in the air. '^sUy, liy tin; dmcngugi'nu'ut of sulphurous and, 
winch is the molt abundaut in pri'po-tiou as the ptoeess is 
well nian'tj^ed: 3diy,liv the s iqn)'ii!atio*n of a little suljihuiie 
abid the grtatcr purt of wliu!! fiossevor rtmains united witl| 
the topjH I. 


JRn^jifhfg <\f galenan 

■s.i 'lu’ct of (iaierm h verj diffindt^to d< sulphp^'atc eonifplctely by 
k-d. roasiHig. The alBnit; of lu contponefit parts for nxigen, it 

ib true, rend* rs'then sepHratIuu »|>ee'd;y , hut that 

of the ucw soinpounds, bulphuinc ntafand oznle of k'u<i, 
j,»*es list fo a npw combuiation, which rfetfiin^ the sulphur, 
and thpis un <>W*i<h to the dt'Ul|jh^trat}0n. To this 
nffinitj of ’the oxide of had for sidpburid aicid must he 
a;A'n1}ed tl|o fficihts, with \shteh tins JWid iS'formed Pi tile 

# 1 ' 'f- 

Zuading of gah na, 

i^hall lund).*’- in detail the various processes, to which 

ft I'- iitipo4i»bt il^' dlnpoMle ii has gam ^eaui»e I c^ha*. 

ceivj^ 
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ceh’c r (;aji account for the uorpierous and coiaplicated phe- 
nonieim they evtiihit. 

^ Whatever cave lie tidk^fh to roast ^^alena in a roasting test, in ihtj small 
it is impossibie to convert the whole of the snlphuf.ijito 8jaU 
phtirous acid, aud avoid the formation of swIphnyi'C* ^ • 

resttU always exhibits a liuxture of oxide and .s^^phatf of 
lea^if- ■ " , ^ * ,,, v , 

' I r 

f» roasting’s in the large way, on hcartiis prepared for the In the lar^e 
•pi^ppsHL'*', the proportion of sulphate of lead is still 
c6i|5Hdej'abk‘, being in the ratio of the temperature, and the 
facility with, whick tb^s air pervades the or®. ; Wumevous anar 
IvseM made in the Sohool of Mines lead-me to belieye,* that 
the roasted ore of thfe tpines at l^ezey edntaijns from a third 
tp half 5 t« weight of snlphute of lead ; whence it follows, 
th^‘ even sopposmg.tbe whole pf the galena to have been 
•(|e<||mpoHe 4 , the roasting has not separated half the sulphur . 
il ccmiained.'';!, 

* ‘'t -< <' b •, , > /. ' V , ' 

,Tfa,e reverberafovy furnace is employed with great success In the rpverbr-. 

to roast ores of sulphuretted jin same works indeed, 

as tkt Poullaouen, such a confpktgReparation of the sulphur a complete se. 

is accompliahed in this furnace, that, whe«>the roastiui; is dt® 

y J ‘ ^ ■ 1 ' , , 1 . ® sulphur m.ijr 

judg^d to be nuishcxl, notlnng more than thO addition of be cUetted, 
charcoal is requisite, to obtain diyc^ly a large quantity of 
lUetttUic lead; It cannot be. doubted however,, but a great Yot snlphateb 
deal of §.alp^te of lead is formed, whiclr, as we have .seen, 

Js a ncoessary tesuli of the,action of air prf galena subjected 
to a high liemperature; besides* the chimneys of the fur¬ 
naces arc ftlied with it. The decomposition of,this sulphate 
by the charcoal prit^ucea a sulphiifet, or lead matt, and 
though st4pi^*«?tou»;Ut|d may; be evolved, it is very didk'wit 
to expkinbq,w, th© aild of charcoal causes the lend to 
0OW immediat^ely iq:^CO\|fsid^ quantity. I imagined 
that the snlphatc w^as/decom posed during thg roast- 

mgj; ^nd that after thl$ bpditktion nothiag reniaiued bat gn 
oxide very little ^ think I Imve found tttipi cause 

of this in the action of'the gtiileaa 

com|>osed bS forn-ied; ’ThefolloWt^^C^pcr*? . 

nientss wilf"rri^^|;kp.CWn the'nhture upd res'nit;^f,this qctioipi' 

Juto a retortIt aiuixture of one part of >pWdferecijj(ilti 4 JSulijftnrvf j 

'of ie^.'o^d' three,of sulphate;, Wi^jolrat’&iRt t'hr^tcd 
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slowly, "V^^hen the retort was rodhot, u pretty consfulcnihle 
quantify of salphurous acid i;H 8 was evolved; and this con^ 
tinned for an honr, at the oxpit'Oiion ctf vvltieb the retort 
began to melt. The re^idlutm had been fused, and was 
found to t>e a mixturfi of OK’de and iulphatc ttf lend, I 
Katisfied myself, that the sniphurons a(;id, whidb hatl beeq 
roec^d inlx) water, waa not mixed with any snipimtich 
’This experiment proves the possihilit'- of the decorriposi- 
tiou of the bulphatc of lead hy the eulphnret j or 'ufehe^vl^iat 
of the sotphude acid it omtaius-by the eniphur and leiisjli 4f 
the galena. The sulphurous acid arises no doubt tiquatly 
from* the pxigenat^w of the sulphar, and. the semidecom- 
podtiou oi‘ the aciai' for I convinced tnyaejf, that the. reslw 
duum coiitaius no sidphaie. .1 nprateii the process with 
equal j,iart8 of galena in splphatei when the evolutiq^ifiSf 
sulphurqus acid w^» stiff ini'^re abundant, ami what 
in the retort wys a mixtiiTe of oxide and sulphh^M., Hence 1 
emiclpdedjthat, jl the proportion of sul|ihnret of lead were 
too s,muH in the ftii'met ehfpciiinent, it was tod large in this. 

1 made also an attempt asceitaiu more neaidy the pvopprr 
tions, that would exactly eiFect the nmlual decouqKispipri; 
and at the same time jf'eiidcavoured to satisfy myself of th# 
oxidation of the lead edntaUmcl in the galena in thp metallip 
state. - , 

' . V I 

• With this view I “put ?4 ghim. of smlphate and 8 oC sul* 
phnret, well milted togetlfer* into" a crucible, not tined, 
which I suffered to grow reOliot nndisturbed. 1 observed, 
that a eorisidcrdble ebullition toLfk place, occasioned by ihe 
dilution of splphuromi acid; aOd I di^ hot withdraw the 
cjociblc, till the was iii;quiety cold I 

fmind two distinct aubstanoeej bnc, tvilob wai^at the bottom, 
consisted etlfcirfily of 'sulphnret of U&d^^that.Wd been fused^ 
without any mixture of ductile Wadi exhibited nil 

trie charactes s of the Oxide gtks*i of lead, and was d 

compound ipf oxMe'and silex from the druclble, withtjuf any 
imlicatl^P'pfrsblphatoof lead. ’ ' 

. 't%l^.dx^fmient convinced me, that'itfie lefiiid'of the’gk^ 
Jdni^ }4d,b|fC»'oxidrxt.Id the expanse kiiid;, 

it<^id'’^»t''shpw4ho quantity pF g'alena-ili^e'i^'^fsaty fojf thd' 
petition'of th« •sulphate. ,,^^|^|p;lieve> hasf^ 
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efer, tlinit the proportion of one part of galena to two of snl- ^ 

plinte will be very nea^ the mark; and besides it differs 
iiUje from what a calculation of . their component parts do». 
would indicate. . ‘ 

Tbe fbllowlng are the natural cpnsetpiences of,these factg: Conclusion#. 

1, Oaleh^ bud sulphate of lead mtitually decomposie each 
•other at a high heat. 2, This decot«pt>sttiou gives rise to the 
formation and evoiuliou of a larf^e quantity of sulphurous 
^Cf^4y and <'onsequently to the separation of a considemble 
poi^ibh of the su|phur contaiimd in tine ore. , 3» The result 
is oxide |ead»., whe^ the proportiopa are suitabU?; and 
when ptfieVwike a mlxtui^ oT oxide and. sulphate, or o^de 
and galena,, ^ , 4,, , ' 

■‘;|rhe application pf these consequences to the roasting of 
^«hl|^,nret of lead ixi’^the reverberatsary furnace easy. I ’nVhrrtiVtfrbl-i 
idralf iixphw the theory of this process in the manner in 
which 1 y.oxiehi^ jt. The powdered galena, or washed ore 
of leiUl, spread ou the, bottom of thq iPnvtmce to tbe thickness 
of afev^r inch#?, the upper part of which is exposed to the 
action of the air,, gives rise to tive phenomena we have ob-* 
fiervcd in ordinaly ro>K?iuga. The he^. vaporizes a little sul-< 
plmr; the air ciHivwts [rurt of tljatidp,which it acts into sul- 
phunius acid, which is evolved, aiid aindhcr more'considera¬ 
ble into .sulphuric acid, which coiuthoes with the fend oxi<led 
at the same i'ane. The ore is stirred: the sulphgte of lead 
inixes with that which is, not dccompos^cd, and their mutual 
deoompositipn produces. Butpburous achl: the fresh surface 
feprotiuces salpliate^ which serv?*s to pccasiun a tVesh extji- 


cation v{ to continue the desulphuratipn* 

which is the coruj^lete decompoaitiou of the 

gaWna.- ^en well mam^ed, and too 

riiUch sulphate bfjljB^^lms.not^l^ formed, the result of the 
rOttjstihg will be klmojit pure oxide, of leadif the contrary, 
some sulphate may which the charcnal will teduce tq 

the state of 8ul|hut#t, and the decomposition of v^dyb will 

'galena, 

Hehce'we^pi%,|<^i»|''iije impprtance of, n^t faring the stdr 
plmret «f subjected to tlie process of vaastipg,; for the; 
action of the air on tlie fused ore w oujd somi be rendered 
piiiji by the fnfpjfi|ioii of oxide nf >lead wliich would eoyeifc it. 


.fV,.- 


aud 
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ancj tis. thp BuIi'viMte of toultl no loni^ei n^ix with tK<* 
p^alond, Ibnt* wonUl he no tta f { doffttlphuiahrig it. 

The loaslingof gilenn in tbereve’-hes.ttott fniOHOe thm ii^ 
leduteti to the cotnoktsion of the mUphnr ittontuins uit« 
j-ulphuious and; and a«t* tIjk n1 great njea«t«pe effected by 
the iBterventicin ot the s«l[»hate of ieaU, wlu( h »s> Contmuall) 
forming, it adiuitisi d moie toropkte de»ulphu?ati00i th»ii< 
other pr « 

A snriilai documposition of tht su’pfiuirtof hadbythit 
‘'olplmte appeatK to me a!w to take piare ja the Ireutmteht 
of lead ores ni the fijiotib In galena is 

josafed and bmelted hi an tiumlf'tjiupi^d prbeess !>} means 
of coal and tmf, 

'I'he !iam« furnace h empldved with «nccr''!t at Pi /ay 
failing roailted jjpidena ikintAninig at least one thud bf jits 
weight ot sulphate ol lead. Its hual result gtres no nmttiii 
which ]«o\e«, that it permits the <h<OmpositlbiSi of the Sul¬ 
phate, and the sepaiauon of the sulphur it oontanw, I con* 
cene, that the action of the part ieduced to the state of sulo 
phuiet, by the contat t of the charroul, on the mid< composed 
sulphate, is one of the puucipal < uisls of the «iesulj>hut- 
ntion efff cted. 

Some turn ices haie H^n inKutioncd, as lint of Fahlun 
and the ScoUh, m wh«h metallic sutphurct, uudiigo a real 
masting; bat theie aic otherii,tn wlmh this edeu is ^caicsly 
sensible. Some nflections on their thlieitnccs in this res- 
pert will probably not be out ftf place lierci and thev will bc 
the more iiiteieHting, as thiy are intimately rpimecteil with 
oor subjCtlj and arccuftt foi plienomopb, which arc inexpli¬ 
cable accordtpg to the idea generally Wlit^tahied of roasting. 

It IS ti fact feu know n In Htaeltmg hfe«<% that tne highest 
farnwees ate Im't favourabW to desulplmralion, or in the 
language of metallurgist* piodhce the mo«t matU. If ilti 
indi«!p«fable proof of tins weie required^ 1 rued only «a5v 
that at Pq^cy I have seen iousted lead orfs cimtaining a 
great dehl of sulphate of leatl, whu'W vtndltod^ the begteh 
|ur»iRv.e yielded imt malti? as the ultmihhp rgnalt, Imt^pio- 
diieed a qumrnty m the j^iuirncctM d iwtdqefe [a kmd gf 

eosUf timd cmicpletfttyd^compoiie luee 


It iit Use in 
*»ar«rui. 
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iallu' fiulplmretSjth^* itp[H*r partoi'hi^U furaawwouMbc wel! 

ad.ipU d to tljf roaBtinj^of orf's ; tor, besule tliRt the tt-mpe- 

ratore there is not too j^reat, the nir that nniie 4 thithe)r, heln^i; 

flepTived of part of its o'ttojcn, sraroelv forms any ult those 

sniphatfij, that oppose the reparation of the snlphtii-* IJut 

the fact ia the reveme of this, wlilih Is to me an achiit!oimt 

proof of the little eiVeet of the m'tion of eahnie alone on 

tlnse svjbsta.nce't. 'I'he • ulphur iv s purated fjom the sulphn- 

fets, vRS huf been s<fn» ui the slate of Sulphtimns arid, ami 

oxtj^u lb iudjs.pensable to ils lovtuahon. In fnrnaees of no A(lvan*:iwe«t of 

areut height the mr tlmt romes into eoutact s^itU thefiesh ® 

(h,ni 4 e of ore still eoiitams a deal of oxi^^en, and the 
snlphurou«i acid formed soon withdrawn from the dis-* 
o\iding aetion of the ehtrcoal. but if a small pOHion be de- 
rom|>0!!.ed, a ficsh sulphuset is formnl, vtiiieii js afterward 
rosi*fe<t in the same imumer rs ihe vire- In llie Seoteh fur- 
inK'f for instfinee, w'hen am malt-, flow from it* they are iin- 
inedutel) thrown info the fum«<e a^^am, and whut eseaped 
de«>«inposition ui the tif'-t proi es^. i** fh < onijiobod in a seeond. 

In hiu^h fnrnai’t*?! on the eontrarv tin* ore phirod in the upper T>iqij% ri<a#« 

part underfijoes a. very lerompleti^ rle&nlphnration, herail^o 

the air connna; into conia« t w ith It contains but lery little 

fiee ovijtyen; the snlpluirous acid formed in the interior is far 

the greater part deeotnjKised in tnucr'^ing all the heij^bl of 

the furnace filk^d with <*oa1fi, and ii *.ttlnhu**ot h recomposed : 

thliby its ftrarity tends to dcHrend into the basin, whioh (t 

does not reach till after a bucee-ssion of decoinpositious; and 

the consequence must be a considerable lois of metal* in 

fact is observed. 

All these facts toipjtfier ‘‘cc n to iPe to place it bm one! Tin ,e prwft 
doubt, that the deeampO!»ition of metj,llie sulpliurets in 
roastiny is produced by the osiig^'iiation of llieir coToponent 
parts, and the sul^ilmr is sCpamteil rnoie orle-sst'oinpli tcly iti 
tln» state of anlphnroui* ixctd. 

• S*:tT. in. 

X)ej»'ufj^huriafhH of mi^ah indr^muhnfftf of (he at tion of the air. 

The various affinities of sulphur for diffeicnt mineral sab- t>eMiijUHirs- 
•tanees afford metnib <d deconqiosim'certain .-.ulphiirdfs and tion’n 
metallurgists have%lr**Ady aval led them jcbcs of severnt with 

smsecss; 
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Heqwisite coo- «dcf:c8S, lu ofcier that the Recomposition of a motalljC sixl-’ 
plmret by any mineral may constittt^ the basis of a meral- 
jurjtrical process, it is not sufficient, that the affinity of this 
mineral for sulpliiir be greater ilinn that of the inctal ; it 
faifher necessary, beside the coiKlitions ct'ouomy rr'rijui.'tfii;, 
that «eveml others in(lispensal>le to the success of th« process 
be satisiied, which greatly d'tminishi^s tlie number of agents 
indicated by chernl'^try. h’or example, if the sulphuret re¬ 
sulting-from the d<*compositiou be infusible, or nearly so; 
or if it have the property of combining with the metal to be 
Separated, or v/ith the sulphurK yet nndeeoit* posed; it is 
obviiius, that the objeet .nought, wliich is the separation of 
the metal, will not be obt»inf}d, Hitheifo soareeiy anything 
but lime and iron has been eTn[>loyed. 

ricsulpliurailon of mcToti^y. 

Sulphuretof The .sulphurct of inerrury is ca'^-ily dct oinposi'd. Tt Is 
i^rcury by sufficient to present to the sulphur a sub-tHiicc f.ipahh; of 

ter non. retaining it, and the mercury may be volalifn^t'd alone. 

Tims iron and lime are Cinidoxed singly or conjointly in th«r* 
treatment of ciunabarinc ores. 

Di\^i<ip!u'raimi cf copper. 

ftopperpyrites Copper pyrites are smelted in some works witii lime, 
t>y hme. either in the Jmtrnrait a mnnchc, or the reverbcfalory iRr- 
Tiace; hut this proce s is not sufficiently known in detail, to 
enable to judge of tin; efficacy of this agent. 

Iron does not 1 had tlionght with some metallurgists, that the acktiow- 
«Hsy,'cr.. le<!ged greatet affiiptyof iron than of copper for sulphur might 
occasion the <lecomposition of siulphiiret. of copper by thin 
metal, at least in some cases : but the exjicrimept.'S 1 am abotit 
to gbe induced inC to relimiuish thi.s opinion* ‘ 

ITxpmmont in ^ raised 10 gram. [15.5 grsj of pyritous copper, 

I-roof. tiic composition of whicii 1 knew, wiili 4-3 gram, [(id grs.] of 

iron filings; put the mixture into a crucible; covered it with 
charcoal powder ; and heated it in a forge IkiO*three tjuartei s 
of an liout?- The proportion of iron was calculated so ai to 
,Tbe sufficient for taking up all the sulphur combined with 
the cofiiper in the ore employed, lu the crucible I found o. 
^erfyclly bomogeneons inUss, weighing gram. grs], 

’ .di<i not contam tlie least globule, of; lie copper, 

, ■' ■ ’ • Hpr 
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br any sign of separatioii Letw'eeii the salphuret of iron and 
that of copper*. 

2d Ejtjp. Anotifer trial was made with 10 gram. [155 grs] 2d experiment, 
of pyritcnis copper and 5 gmm. [77 nf the same mineral 
roasted, which is nearly the state of the product when the 
ore or niatts have not been completelj’^ desiilpliuruted. The 
proportion of iron was still insufficient to separate any cop¬ 
per, of which there was abundance in the mixture. 1 heated 
it three quarters of an hour, and fomid, as in the preceding 
experiment, a homogeneous mass, without any sign of me- 
taUic cupper, or pure sulphuret of copper: it was a true 
copper matt. * 

3d I£jcp. Equal parts of crude and roasted copper py-Od experiment, 
rites were mixed, moistened with olire oil, and healed 
strongly for half an hour in a cruv’ible lined with charcoal. 

The product was uothlng but a powder, that had not un¬ 
dergone any fusiort, no doubt owing to the sapcnibuiidance 
of iron. 

These few trials 1 conceive are sufficient to prove, that the sulphur, 
desulphuration of copper by means of iron will always be 
very dllFieult tv- tfl'ect, because a triple compouud of sulpliur, compoun.'l in 
iron,and copper, is Ibriued, ora combiautiun takes place be- 
tween the suljdiurets of copper and iron, which obstructs the 
Separation of the copper. 

Dfisulphurutwn of galena. 

Galena is one of those sulphuiets, In which tliis decom- Sulphuret <af 
position is ludst readily eileeted. The fusibility of lead, 
which facilitates the union of its pai tides, as well as the little 
iiffiuity it has for sulphur, are the causes of the success of the 
attempts of this kind. Lime aud iicm are employed in dlf- by lime and 
fcreut circumstances for the desulpOuiatiou of galena. The 
ttse of lime is not very general, and it is impossible to judge httl® 

of its effects from what is know'n of the properties of sulphu- “ 
ret of lime. The treatment of galena by malleuble or cast iroaprefera- 
iron in small pieces is more in use, and appears very advau- ble, 
tageous, « 

* In the decomposition of galena by iron, when the latter Is in tuo 
small quautUy, three distanet substances may be observwi: lead, sulpha* 
ret of lead, and lastly sulphuret of iron at the upper part. 

VoL. XVI— Not. I8b7. I* 
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the school of mines of Montblanc a great many expC- 
u , ‘ riments have been made on the desulphuration of galena by 

iron, the results of which were of sufficient importance, to 
render the publication of them desirable/ 

Hint< may b«* The present paper contains several facts applicable to the 
drawn from the art of metallurgy, and capable of suggesting difterent ex¬ 
periments to those who cultivate it. 1 have not pointed out 
any, because they will readily suggest themselves to those, 
who are capable of conducting them. 

All the experimental researches here given were made in 
the laboratory of the Council of Mines, and under the eye 
of Mr. Descotils, whose advice was of great advantage to 
me, in giving them that accuracy, which he is accustomed 
to observe even in the least operations. 


nc'ti nero 

given. 


Mr. Descotils 
su[terinri->nded 
ihs cxperi- 

foentt. 


VII. 


Heights of various Ptaces determined by the Barometer^ in 
the Course of several Tours through France, Sicitzerland ^ 
and Italy: by F. Berger, M. D„ of Geneva*. 


Awertaining A MONG the means best calculated to advance the phy'- 
heights department of geography in the present state of our 

" the improve- knowledge we may reckon the ascertainment of tlie elei-a- 
jnent of geolo- ^ gieat number of points on the Earth's surface* 

la Place The learned author of la Mecanupic celeste ha.s proposed to 
employ with this view observations with the barometer con¬ 
jointly witli the longitude and latitude, to obtain a more 
complete and extensive levelling than trigonoinctricid raca-* 
surement will admit, and at the same time to acquire a, 
knowledge of the direction of mountainous chains, the slope 
of rivulets, and the forms of countries. To promote these 
useful objects 1 shall add to the researches of tliese natural 
philosophers, who have attended to this branch of physics, 
the observations I have collected in different journics, They 
win form the subject of a few papers, which I shall publish 


* Abridged from the Journal de Pbjdfiuc, vol LXIV, p, 220, March, 
1807,0 ' 
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ill ‘lurcesssirm, ami in. which I shall point out f'cnerally the 
nature of the countries nientioued, that rny labours may be 
more irnmeihatcly useful to geology. 

All the lu'lglits were calculated according to the formulae Hcigtit? calcu- 
of Messrs, de Luc and Trcmliley: not that I mean to speak [“tiidarcording 
of them as the only ones fit for practice; I know there is a Trembley. 
inetliod founded on different }>rincip!es, ^^hir’h wan proposed 
some years ago by a learned pbilosopher, and has a just 
claim to our best atlention ; but my labours ivere in great 
measure <*omplelcd, before I was ac(|uainted with it, so 
that it would have been too laborious a task, to begin them 

They who hare at heart the improvement of measuring as- 

lu’ights by the barometer however would do well, to ealcu- 
late their observations according to different formulae, for on baromoter 
this point the result of expL'i ieirce is chiefly to he considered, pared^wuh^tTw 
find we have not yet a suflicient number of decisive facts, to gonometrical 
iiuhu'e us to employ one formula or method exclusively of* 
every other. It is desirable that some philosopher, residing « 
in the neighbourhood of a solitary mountain, should mea¬ 
sure it trigonometrically with great exactness, and afterward 
.ii'pcatcdiy aseertuiu its height by the barometer, calculating 
his observations according to several forrnuhe, and compar¬ 
ing i heir results wltli his geometrical measurement- It is ;,nd tried atva- 
pmlicularly imjiortant, that these obsen-^ations should be ' 
mtuh' at all seasons of the year, and at different times of the ihe 

day, so as to take in every variaiion of temperature: but in day. 
reality when mountains of moderate height are visited, 'we 
generally find on them the same degree of temperature, and 
most frequently that at which the various foruiuhe give nea**- 
ly the same results. We ought not to suppose tliorefore,^^ 
that the science lias already attained such a degree of per- 
fociion, as to enable us to dispense with further trials; tise 
only c ourse to be followed appears to me to be that of expe¬ 
rience. 

The necessity of employing good instruments is too ob¬ 
vious to inention. It is likewise to be ivihlied that the tra- VVlien calrula- 

velleis into whose views it may not enter to give hel'dits with 

, . . , • . ■ . » ? 01 a loose way, 

any great precision, as the geologist m general for mstence, tMs should b« 
would apprise us of this, It would farther be of advantage, wvnuoaed, 

P when 
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whei) accurate barooietrical inpasurenieiita are publi^fiedi to 
inentio)! the hour of the day when they were made; and at 
the same time the measurements of other travellers, however 
diderent they may be frum our own, with the fortnulis they 
employed if possible. Thus useful materials would be stored 
up for the promotion of sdence. 

The following observations are classed according to the 
journies in which they were made; and in them I have con¬ 
formed as much as possible to the rules I have laid down. 


SfXT. I. 

Tour through Heights ascertained during a tour made in the ci-devant pro- 
No^rmlindy.'^ fmccr Picardy and Normandy. 

This tour was made toward the end of the summer of 
1903, in company with my friends and colleagues Messrs. 
Its leading ob- Jurine and de la Roche. 1 set off from Paris with intention 
jects, follow the seacoast as much as possible, to exalnine the 

structure of the shores, and the difleient elevations of the 
cliffs. I used a siphon barometer mud<i by Dumotier, which 
however I did not think sufficiently accurate to ullUw me 
to consider my results in any other light than simply geolo-s 


gical. 


Challcsoriui- It is well known, that part of the soil of France, pro- 
tew^rsedwith ceefjjjjtj j„ ^ north-west direction from Champagne to the 
borders of the sea, is composed of chalk, which continaes 
as far as England, and includes flints of irregular form, se¬ 
parate from each other, but arranged in parallel beds, more 
or less distant, which alternate with -the chalk. lieauvais« 
Amiens, &c., are in this line. On the left bank of t^e 
Somme, below Amiens, are little hills of no ^eat height 
formed of this chalk, winch is burned for lime. At Pic* 
quigny there is very good peat. 

At St. Valery on the Somme the cliff is not above 6o ot 
Stratum of feet high. The chalk is in horizontal strata, a foot and 
iJralf thick, between which is a very thin bank of flints, 
out form the These flints, separated and rounded by the waves of the sea, 
on the gppear jlo compose the pebbles that are found at the’ mouth 
of the river. At Crotoy, a town formerly fortified, and 
built o4 the light bapk of the So.imne at its mouth, tlie*cliff 


wore. 



GF.pLOGICAL OBSERVATIONS IN fftAJiTCE. 


S13 


* » 

no ]on;Tcv exist«, and we fin<l 00 I 3 ’ a-white quartzoae pand, White quartz 

forming; downs of litlle height foliovving tlie direction of the 

Cijn-jt toward St. Quentin. The same sstiid is seen «U along 

the coast from St. Valeiy to uv, and evc'O to the cuvi- 

I’fms of’tlie toAvii of A'.iU. This allav'on therefore, if it have 

In rn T)!'odiiced by the Somme, occupies a space of ut least 7 

or 8 leajjfurs [18 or nnlcsl. Is it not rather ow ing to the perhaps left by 
^ j flic ‘-etreat of 

retreat ot the sea r the sea 

Near the town of Ault the pebbles are so accumulated on Kxunsive bed 

the bonlers of the sea, that they ext(‘nd above a mile in-of ij.bbles iu- 

' * cl 

laud. 1 found there a flint passing to the state of calce- 

dony. At this town the elitfs reappear, still exliiblting the 

same structure. At the city of Eu there is an interruption 

of the clifl's, which appear again at Trepojt with the same 

character. 

From Crlel to Diepjic the soil is essentially *»undy. This Sdiidy soil. 

town is in a boltoin, through wl^ieh the river Arques flows; 

and it is these valleys, watered by so many different rivers, (lifF, infer- 

the counsc of which in general approaches move or less -i by n- 

■ _ * ^ , , vers, 

west-north-westerly direction, that the continuity of the 

chifs is interrupted. * I'tom l'ecam[> to Havre, the country 

being less intt'rst'cted by them, the rlifls are more conti¬ 


nuous. 

At cape de la lleve, about u mile and a i|Ui>vter north- 
north-west of Ha\re, the cliff is not so abrupt as at Ault 
and Tr<‘pnrt; in oilier respects its structure is nearly the 
same. Ap the bottom, toward the village of St. Adscssc, a 
hunk of mark* is found, of which bricks,are madef and the. Marie, 
chalk rock includes different kinds of petrifactions, as well peirifactions 
ns flints, and hodnles of pyrites, wb)(i;h are decomposed by 
oxidation when cvposed to the air. ^he clilT is cpntinueflll^ 
up the course cf the Seine: and at #i;cher, a pleasant vil¬ 
lage 3 leagues [7|^ miles] east of H»re, it is uboul iOGlfeet 
high. Here it is more abrupt than tircape de la Ik've, and Sumlstone uiv 
about a fifteenth part at the bottom is eoriiposed of a smid- ‘’'• 

Stone with small siliceous pebbles. 

At Honibrur the clifl' ceases to contain ^rata of and 
duninishes in lieiglit as it approaches the mouth of the 
Toucques, 4 leagues [id miles] farther. From Tronviile 
sur mer to within 4 miles of the^^outh of the l>ivce it al- 

piost 
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Reddwh,' toost wholly disappears. A reddish, shelly calcareous stone 
slimed* ^ ®i3undai)t on the shore. Iinperceplibly the cliff rises 

again, and opposite 'the rocks called the Black Cows it is 
Blue marie in- about 150 feet high, about two thirds of the lower part, be- 
ing a blueish marie, include a large species of fossil outer, 
traces of bitu- culled the crested oyster, other petrifactions, and signs of bi- 
nimued wood, ^yootl. The upper part is chalk. 

Sand. From Dives to Savenellcs, or Sallenellcs, at the mouth of 

theOrne, nothing appears but sand, iorming in soine.places 
Caen river downs. On proceeding Up Ihe Orne, near a mile and half 
building stone, Savenelles, are quarries of a large grained caUarwus 

' stone, soiled with yellow earth, lying in horizontal strata, 
and used for buililing in the country round. 

From Gray, at the mouth of the Soule, no rliff is seen 
, till we come to Tracy, a village 8 or 10 itiilcs to the vr^st- 

piffof blueish south-west. There it is about 200 feet high ; and is formed 
of a very fine grained blueish freestone, toh'rably hard, in¬ 
terspersed with scales of mica, lying in horizontal strata, and 
including a prodigious quantity of cornua Animonis, f-ome fif 
which are very large. 1'he whole of this coast abounds in 
fuci and other marine plants. 

The same calcartoiis freestone forms the substratum of the 
soil from Bayeux to Littry, a village .5 miles to the sonth- 
W'cst. At Littry is a coalpit, that <leserves the attention of 
the naturalist. It was opened in 1741, and has two shalts, 
one of which, cabled ijt. George’s, is 345 feet [36’fi Bug.] 
deep, and has several extensive galleries issuing from it. Iho 
thickness of the r<ml varies from -ll to £) feet [4 feet 10 in. 
to'.9 feet 7 in.]: it lies on a brownish calcareous freestone, 
but I ttle effervescent; and this on a clay, very soft to the 
touch, and not attackable by acids. At 250 feet [267 Fng.] 
from the surface occurs q stratum of a primitive congluti- 
nated stbne, comptAed of siliceous pebbles generally an inch 
or two in diameter, nodules of steatite, and thin laininm of 
iCOA), cGmented by a finer free.stone, which does not offer- 
ve»Ce with acids. No petrifaction has yet been found in this 
coal jnilaei except one branch of, a tree, in #hich traces of 
woody Ifibres are perceptible. The coal is in general very 
tulphu|oul.; tliut df the best quality b on the ip4t fi>r 


freestone. 


Cornua Am- 
inonis. 


Fuel. 


Coalpit. 
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$6s. [I*3fl.3 the bushel, weighing about 130 U»8; and the 

worst fetches 13s. [Zfd.]. The water of a well 18 feet deep, 

at the bottom of St. George's shaft, freezes on its surface in 

winter. On the 27th of September Deluc’s thermometer Cold grater 

stood there at 12*8 [60*8 F.l, while in the open air it was than m the 

^ ^ , open air* 

at 17*6 [71*6 Fje The water of thin well is extremely 

acid. 

'Jlie Vire, which falls into the sea not far from Tsigny, forms Sand banle^ 
a comiderahlc bank of sand at its mouth. There is no ap* 
pearance of cliff here; but at V^ierville, a small town on its 
left bank, and not far from the sea, there are some traces, 
which soon give way to the sands and downs, that extend to 
Ravenoville 7f mdus N. N. W. Throughout this space, an Shells and *o«- 
immense quantity of shelU are found, which are collected as nsa. 
and sold to the farmers for dressing their grass land. The «««. 
zoslera marina, which covers the shore, is collected for the 
same purpose. The rudiments of cliff seen at Vierville con¬ 
sist of horizontal strata of free stone, alternating with clay ; 
both including many petrifactions, particularly gryphites and 
ainmites. 

At Ravenoville, which lies opposite the isles of St. filar- Petro»lex. 
couf, We enter at once upon the primitive class of stones. A 
beautiful kind of reddish sc.^ly peirosilex forms the transi¬ 
tion from the primitive substratum of the peninsula of Cher¬ 
bourg to the shelly calcareous stone of the surrounding coun¬ 
try. The houses of the neighbouring villagtV, as well as the 
forts on the coast of la Houguc, arc built with this petro- 
silex. 

The islands of St. filarcouf are probably of a similar rock, 
since the corresponding coasds of England are; so that, as Granite proba- 
fiJr. Delametherie observes, we can scarcely doubt, that the bly extends 

. , under the sea 

g^rainte extends far into the sea on both sides .of the channel: across the 
and if it were ever to be laid dry, we should probably find channel, 
the continuation of the granitic chain from one country to the 
other; or at least they would he separated only by a few 
plains of secondary formation, as are the granite^ of Biitanny 
and what was formerly^Limduttin. 

Ravenoville is perhaps the mqst northerly place in France, Salt pans, 

iph^re salt is made by imitating fu a certain point the pro- 

\ 

cess 
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try 
Stfatile. 

Harbour of 
Cherbourg. 


cess of salt marihes: the tide flowing into ba.‘>in,'> fonmed in 
the band, wIhmc the water stands some time to evaporate be¬ 
fore it ib boiled down. 

The clitTs do not reappear as far as fort de la Hougue* 
where I was obligerl to give up my design of doublirig capo 
Bartleur, viewing the real granite in its native situation. A 
■ disagreeable event, wliich it would be useless to inentirm, 
obliged me to proceed directly to Valogne. On this road I 
Schist, cotitinually met with argillaceous schist, which as it proceed^ 

in land forms a senrs of woody hills,-rising in height rts they 
Furr-e sown to vecede from the coast. Near V’ah'gnc tlm u/ex Eunyfm'4S, 
miui'ure^^furze, is been in abundance, it is sown tliere, lo be burned 
on the land as a manure.’ 

Woody coua- From \'"yl<'gne lo ClterI)Ourg the country is woody, and the 
.st'il reddish. Cherbourg is built on a substratum of light 
green steatite, very grea'-y to the fee], in lam'na* more or less 
cur^ed. In some places they are in separate pieces, coarse 
gniiYietl, and easily bioken. The. new hacins for the harbour 
are cutting out of this r(>rk. Large nodules of true granitei 
and veins nf {jiiarlz, are included in tlie steatite. 

Tlie mountain of ll'nile, a little to the south-snurh-east of 
Cl.erbouig, may he considered as cotibtitnling the clilf. It 
tenriinate-i abiuptly toward the town in ii precipice abc'Ut 40' 
toiscb high. It consi‘-tb of a hind ot dull petrosilex, with a 
shelly fracture, in some pl.ices reddi‘»h, tn others whitish, 
much bko that of llavenoville, hut evi<letit!y in strata seve¬ 
ral Uet thick, ail running S, S. E. and N. N. W, Quartz 
Quarried for ^ crystals are <»rcHsh)iMUy tound in it. 'Phis rock is wrought 
Chc;rb'!!ip. li’e wot’kfl of the harbour, being blasted in large masses. 

Hilly country. Betiveeti Clif-rhour<; ami bt. Lo the soil is variable. Thence 
’"to Apinay and oivto Falaise it is hilly,'and wbody, but tlie 
tree$ are In ifcncral low. The Usual direction rif these hills 
)s n(,Mtfef'and south, and tiiey diminisii in height as they ap- 
pitmch th,c.coast. > They ccoisist of a micaceous afgillaceous 
sylwst, Abich docs not* effervesce with acids, and iricluileti no 
ofgatne limlies." In .some phires it passes 4mo' true slate. 
Near Villcrs however, in the dtoiici of Caen, is found a gnir 
nuhiits c'lmtjtiining a pif digmus quantity of heiem- 

fitfi the downa is employed hur lewling cattle. 


Feiroulex. 


Scbiit. 


Limestone 

Cat'tte fed on 
furze. 
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Thn ^^uM’rv “m rlic right bank of the Orne begins to differ Idmestooe 

perccptihlv from that on tlso left. At lls-?y 10 or 11 miles 

N. N.U.ot FaUesi' liine''tone occurs in strata. The course 

of the Orne indei-d appears the boundary of two different 

.kinds (d couhirx : i. n itio h it bank we tiiid micaceous argil- divided from 

laceous schisr, and on the right liineslone. The argillaceous the schist by 

. " the Orne. 

schiat t.t the wuoiU part ol Normandy may be con'sniered as 
forming the transition to the primitive ruck, that constitutes 
the most afiviiiiced ]jarr ol the peninsula of Cherbourg to the 
N, N. W. At W’riieiiiJ nodules of flint reappear in the Flinty ebaliL 
chalk, and we b<>gin to perceive vineyards. The line 'traced 
by Mr. Arthur Young on this point appears to me very ac¬ 
curate. 

'I'hus M'c see, 1st, that the pait of France where we find a Extent tlbsi# 
chalky soil interspersed with ftints >>tretclies S. E. and N, VV., 
and is prettv accurately included between the mouths of the 
Seine and the l.vs, occupying a breadth of about 50 leagues 
[125 miles] and a length of 70 [175 miles]: 2diy, that in 
this the highest chfl’s occur, at Ua.-t among ihose that are 
seen botvveen St Vaiery on the >omnie and Cherbourg. The 
following table will show this more conspicuously. 


Heights above ili« spj ia Table of 
places. luihe'.i thousamlih parts, heights above 

According According ilie level of tbi 

to Heluc toTiembley. 

Beuumont'sur-Oise.39'552 iiy5l4 

Amiens.3ii*801 38-,977 

Fr.xecourt . 30*009 30*321 

Ault.25*437 26*100 

Treport. 59*458 60 ’t }99 

Etrelal.52*944 54*243 

Cape de la Ileve.46*545 47 729 

Iloiifleuv .41*798 42-.SS7 

Caumont..141 *326 143*707 

C’ahagiies.88*206' 89*135 

AuJn«y.*.58*617 58*913 

Jiarcourt. 22*6'72 23*229 
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WEtr CLlSSIPieATION OF INSECTS. 


VIII. 

A new Method of Classing the Hymenopterms and Dipterous 
Infects: btj L. JuRiNE, Correspondent of the Institute, 
Professor of Anatomy, ^c*. 


Hymenoptera 
a natural order. 

Genera distin¬ 
guished arbi- 
tfarily. 


ct by the parts 
of the mouth, 
viltich is difh- , 

cult. 


New method 
by the ribs of 
the wings. 


HE distinction of the order h 3 'nif‘no[,>tera, pointed out 
by Aristotle, is so natural, that it has been retained in every 
sj-stent of entomology to the present day. Linneus, Geof¬ 
frey, and I>e^er, divided it into a few genera, more or less 
arbitrary, from variotis partit.ularities of confimiation: while 
Fabricius and Lareille have attended in tliis point to the 
parts of the mouth. Tlie diffirulty of dis-f ctinir this or^an 
however in the smaller species is a grtrat incoiiveiijt'nre; to 
avoid which, and at the same time adhere more cht^eiy to the 
system of classification by tbc wings, Mr, J urine has recourse 
to the dispo-^ition of the prmci|>al ribs of the wing for the 
generic characters. 

Having observed, that these ribs, bj^ interse<’titig or termi¬ 
nating in each other, form various reticulations, which are 
constantly uniform in insects of the same kind, he has stu¬ 
died these systematically, and given accurate repre.^'Cntatlons 
of those of the hymenoptera in 14 coloured plates, includeil 
in a quarto volume, in which he details his method. On the 
outer edge of the upper or larger wing of the hymenoptera 
are two large parallel rihs, appearing to issue from the corse¬ 
let, and strongly iinit«*tl by an expansion of the membrane. 
The outermost of these be terms the radial rib, the inner¬ 
most tlie cuhitaL The place where they terminate toward 
the end of the wing, which Is commonly distinguished by a 
‘ pot or mark more or le.is deep, he calls the point, or carpus. 
The rib that proceeds fioni this point to the extremity of 
the wing has a menibrunous space between it and the outer 
etlge ot tlie wing, forming one or more areas, which he names 
radial cells. From the extremity of the cubital lab, and near 
the carpus, another prominent line proceeds tow'atds the ex¬ 
tremity.of the wing, and the interval between this and the 

t Abii Ijjed ftom^he Ma:g«tsio EficycIop(fdif[ae for April, 1807, p. 404* 

' preceding 
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precrnidi}* is the cubital cell, which is commonly divided into 
two, tliree, or four. 

All thchf cells exhibit a great many differences: thus they 
are iuconiplcie, appendieulate, petiolate, &c. These differ¬ 
ences coostitute the churacters, 

Tiie w..ole of the hymenoptcra with vrhich Mr. Jiirine is Divided intaj 
ac(|uaiiiicd, and his ow'n collection contains 2200 species, he 
inei .i‘ic'> iu 8() genera, which he arranges in three suborders, 
disvi i .i,n».shed by the manner in which the abdomen is at- 
tac!-e.i. 'fhe diptera, arranged according to the same me- Thediptew 
ihod, will shortly appear. , promisrfjd. 


IX. 


Description and Manner of lining Mr. Robert Salmon's 
Oeomelricai l^lutting Quadrant, JLencl, and Calculator, for 
the U.ic of iWavtfiUtion and L.attd~Survet/ingascertaining 
iuacressiOle Distawes; and Demonstrating and Determin-- 
ing various Problems in Geomiirt/ and Trigonometry*, 


C^N the instrument and parts thereof are engraved the xerms usei. 
iwme> giveii hy tlie inventor, and made use of in these ex¬ 
planations; the base line being that at right angles with the 
yO degrees on the arch, as it is also to the perpendicular, 
which per[jeudicuiar always moves parallel to the jJO degrees. 

Foi the use of land-snrve\ ing, where the instrument can be 
made stationary, the sight (marked rt,1, R/. V.) with 
the small hole in it, must be applied ; but for sea-service, 
the one b. Tig. ‘■ 2 , w'itli the mirror, must be substituted in its 
place. 

Every person who has had occasion to describe or calculate righi-llnpd 


the parts of the right-lined hgures used in geometry, per¬ 
spective, surveying, navigation, diallln^g, architecture, &c,, 
must have perceived, that all of them are resolvable into the 


figures resolva¬ 
ble into tiidu- 


gles. 


motst simple of ligures, a triangle, or some number of them. 

Hence the great importance of geometry and trigoiio- Use of trlgono- 
• metry. 


• The Society of Aits voted Mr; Salmon their silver merlal and ten 
gaincaj for Uii> iiivciuio'). See th'! r 'IVahs, tel KXIII, p. whenco 
tliU article it- QNtiatl 


metry^ 



trian- 

j^es pi Ofiro- 
tionaJ in a4 
llbeir part». 


J^tically ap- 
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metry, in tencWhg, either by constructiou ©recalculation, the 
knowledge of all the properl les or reUtiOiis between the three 
sides atid three angles, of which every pluue triangle is com¬ 
posed. Euclid having demnus^rated, in the fourth propo¬ 
sition of tire sixth book of his Elements, that in any twfo 
similar triangles (by which he ineuns their having the same 
angles, without regard to the actual lengths of their sides, 
for one triangle may be very small and the other ever so 
large) every pair of the roryesponding sides in the two t)ian- 
gles are proportional; it is Ihe business of triuonornetry to 
pfiedto redan- solve «iuch pioblems, with the help of the tabhN of siireH and 
tangents, or of sectors, sliding or otlier rules, and scales, by 
which yon can find, on inspection, a rigfit-nng/ed triangle, 
exactly similar to any given right-angled triangle, (ov having 
one of its angles r ijual to ()0°) which can be proposed, or can 
occur in practice; and by the Tlule of Three w'e say, as any 
* side of the tabular triangle is to the similar si;le, supposed to 

be known, of the triangle under considers!(ion, so is aviy 
other sidt? of the same tabular triangle, to lh*‘ eurrespondiug 
side supposed to be sought, of the triangle iu quesliou. It is 

Iratrnmeutay- f>as(‘ fine, j/erpendintfary and 
j>ticableto either the upper, or lower hmi of my instrument, by the two 
motions of which the perpendirnlar is capable, and the aiiT 
gular motion of which tlic limhs ore cafjable; any right- 
angled triangle whatsoever, as li B E, or C D E, in the 
diagram /’*g. 6, /'7. V, may l>e instantly formed, (bv bring¬ 
ing the top ev>rner of the pcrpendk'ulur to touch the limb) 
with the same or greater fucility, than it could be taken out 
of a trigonometrical table, nieasuicd by tli^ eompasserf on the 
sector, or set on any instrument now in use Tor that purpose. 
But no instrument that I have seen or read of is capable of 
and equally to farming immediately any obtuse-angled triangle, as on my 
«btu6e pfaiiing tjnadrant can be done; nor can the tri¬ 

gonometrical tables be applied, to produce the sides and 
angles of such a triangle, without: some trouble, in any case { 
aud in some of the most useful eases in practice, the labour 
is v<h^’<,?<»nMfierHb!e. 1 shall therefore give -tlje solution of 
l^rriWemstobfi problerfts. First, supposing,-that Figure 0, Pl.\, 
solved by i», re'pV^cnts n|y instrument, set to answer this and the ibllow- 
ihg problep^; A, B, C, being the triangle tinder consider- 
'• ' ' atioo; 
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ation; .then since the Z A C E, is by Euclid equal 

to the ^ B A C, it is evlcjent that this angle will be shown, or 
may be set, by tneaus of the divisions on the arc F O; also, 
that since C B E, and I C B, are also equal, the arc H I, 
with the addition of 90 ^ (for the anglC E B A), will show ihe 
AC BA, of the triangle ; it is equally evident, that the ar^ 

F H will show the sura of the two Zs B C A, and AC F, at 
the sarae tirae that the lengths of all the sides may be read 
olf, on the divisions or scales, on C A,' C B, and B A. 

Therefore ; 


First.— To crnistruct or set a trianglet having two of it f angles 
and the side beticeen them given* 

Set the limb C G, to the division at G upon the arc an- To seta tmii-' 
swering to one of the angles, say A, and make it fast, then S'® 
to this ZA add the other given angle, (wliich we will call C) s^e betw^em 
and set the other limb C H, and make it fast at the division themaregivc^ 
H, on the arc answering to the sum of their degrees; then on 
the limb C G seek the length of the given side C A ; next, 
push the perpendieniar v\i or down, till tho parallel cuts the 
point A, (always observing, the divided edges are those j'ou 
work to), and by the help of the mill-headed aut, move the 
perpendicularf till its top corner just touches the limb C H, 
say in the point B; when it is evident that the degrees on 
the arc H I, added to 90 ®, is equal to the angle B, and that 
the other sides'C B, and B A, may be read oil'thereon. Or 
supposing C B D to be llie triangle, wliOhC angles B and C 
and side B C are given, we have only to move the limbs so as 
to make 1 H equal to B, and H G equal to C, end then to 
bniigthe top of the perpendicular to touch C H, attUb divH 
sion B, answering to the side C B; when the otlier Z 1> will 
be shown by the division on the arc G F, adding 90 ° thereto ; 
and the remaining sides C JJ and B O may be read otf on 
their respective scales. 

Second. —To set a triangle, having two sides and the angle 
* included between them given* 

Eet A B C be the triangle, A B aud A C tire given sides, Xwd aides sad * 
and A the given angle; first set the thnh C G to the division 
answering to A, then bring parallel up to the point A, an- Jj'eul * 

sweriiig 
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•Wiring' to the side C A, and by the nut move the peipendi* 
ctt/ar, till B A answers to the given side B A; nejut brng 
down the /mi C H to touch B, and on C B may luf tead 
the other aide* while II O will show the aitgle C» and I H *|* 
90® the It B, whence all the six parts are kna%vn. 


T'wo sides And 
an angle oppo¬ 
site to one of 
them given. 


Third .—To set a trianglehaving two sides and an angle opjHH 
site to om of them given* 

Let A B C be the triangle, A C and C B the given sides, 
and A the given angle; fitst read the angle A on h"* G, and 
set the limb C G thereto; then push up the parallel to the 
divisioh at A, answering to C A, and with one hand work the 
»«f and with the other move the limh C H, till they touch at 
B, the division answering to the side C B; then B A is the 
side sought, and the arc G H will show the /> C, and I H Hr 
90® Uie Z B. 


l^ourtb. —To set a trianglct having two angles^and a side op* 
posite to one of them given, 

-Two angles L^t A B C be the triangle, A and C the given anglea, 
]^ueto'^one^® ^ given side; first, set F G to the Z A, and G H 
them given, to the Z C, then push the perpendicular up or down with one 
hand, while the other works the na/, till the given side B A, 
on' the parallel^ is applied exactly between the limbs C H, 
and C G, then I H + 90 ’ will show the remaining angle B,- 
and on C B, and C A, may be read the lengths of those sides. 


Three sides 
given. 


The hwtro*- 
BAmt.twre 1<|S 
convenient 


Fifth,—To set a triangle whose three sides are givem 
Let A B C be the triangle; on the limb C H seek thk 
point B, answciing to the side C B; then, using one hand 
to moVe the perpendicular, and the other to turn the mt, Ict^ 
an assistant at the same time, with his right - hand; gently’' 
move the limh C H, while you atuse the top comer of the 
perpendicular always to touch the point B; at the same time 
let the assistant rtioVe the limb C G with his left hand, tiU 
the lengths tif C A, Oud B A, on their respective scales; are 
found to intersect each other, when F G will Ihow the Z A, 
G H the ZjC, and HI+ 00 ® the ZB. • 

Mysolu^on to the last problem is inferior to the comcnoti 
of! plotting the triangle on paper^ and measuring 
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the Ri^lesi with a protractor; but I have totrodaced it here; than .the com- 
to show 'that my instrument is capable of solving this, as well method, 
as hH other cases of obtuse-angled triangles, and'might, by 
extending the arc to a semicircle, as shown by the dotted 
lines on the hgure, solve any triangle. In the practical pro¬ 
blems in surveying, yrhich follow, the triangles can always be 
taken right or obtuse angled, and the instrument as at pre¬ 
sent constructed is fully competent. I might here add, that L;„e divided 
a given line can readily by my instrument be, divided into hy it into any 
«my number of equal parts; drawings might be enlarged or parts, 
diminished, as readily as with the prop'ortional compasse|),and 
many other equally useful purposes may be effected thereby. 

First. —To measure an inaccessible distance^ hy a perpendicu- 
lar line set off towards the right hand<,from the Ime or base 
between the observer and objector. 

Set the base line of the instrument in a line pointing to Method of , 
the object, at the saihe time place a staff at any distance at measuring aa 
pleasure, as a perpendicular (being 90 degrees from the base}, distance. 

On this perpendicular measure any distance (say 50 yards 
or other measures) as a second station ; move the instrument 
to this distance, and place it witii its perpendicular iii the 
same line as before; the instrument being so placed, set the 
fower-dimb pointing to the object, and with the screw make 
the same fast; this done, the distance of the object will be 
thus readily known. Raise the moving perpendicular of the 
instrument to the division 50 (as before suggested), then with 
this height move the same by means of the nul, till the extre¬ 
mity intersects the lower limb before set, at which intersection, 
the distance from the second station will be shown; and on 
the base line will also at the same time be seen the distance 
from the first station: this is a case of right-angled triangles. 

Note. —As the divisioti^ on the perpendicular are denomi¬ 
nated (either feet, yards, poles, or other measures), so will 
l;he distances be indicated on the otherand oq Uie bttsa 
of the instrument, 

Sec^^dly ,—To determine thfi distances ff any two inaccesdbhe 
vljedtSf both 'objects lying in a right line from the observer, 

before directed^ place the ioatrumeut wfith its biue in jtimsure 

the the distance ef 
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t^ttipaccessi- the line of the objects; then by means of the upper Jimh* set 
fcfe »&jocis in a * * »• » {’"i- ^ 

Sight line. 9® degrees, }>lace a stan as a perpbtiaieuiar at any discartct 

at pleasure (say 50 as bi^fore). This done, remove the iu*> 
strument to this second station, and place it so that*the 
upper limb (still at-QO"'^) mH\' be in'the same line as when at 
the first station ; this done, move the upper fmb into the di¬ 
rection of the nearest, and the lower Hmh into the direction 
of the most distant Object; which limits l>ein;^ so set, and 
made fast, the diiitance of both ob|ettS from the second'sta¬ 
tion will l>€ seen on the two limbst and the disiunce from the 
first station at the same time seen -on the base iit.e^ ity sy-ttiiig 
and 'inovnig Xha perpendtcular as directed in the la»t case; 
Tins is also a case of rigiit-angled tiiau^tes. 

Thirdly. — To measure an imccessihfe distance in an oblique 
angle, where a ri^ht angle canhot be ootaincd, bg reason of 
Home im/fedimeut on the ground. 

To measure an At the first station, f rom wfiieh the distance is required, 

Itaccessible place the instrument; then set up a staff in any attainable 

OMLmcti in an . ' 

ehltque angle, direction, to any distance at pieasiii’e (the more <!ihtunt the 

better). The iubtmmeiit being set with its baye m direction 
to the staff, with one bf tlie moving Innbs take the angle of 
tlie object, and with the screw fix it thereto. This done, 
move the instrument in the direction of its base (being be¬ 
tween the first station and staff s?t iip) to any certain distance, 
(say 50 yards or measures/ as a secoiul station. From this 
Second station again take the angle of the object, and thereto 
fix the other moving limb; this done, the distance both from 
first and second station, fls also the bases and perpendiculars 
thereto will thus readily be seen. Set the perpendicular at 
random to any height, move the same till the upper point 
intersect the upper Umb, or that most distant from the base, 
then read oft'on the parallel, the divisions parallel to the base 
subtended between the two hppothenuses or limbs; if this 
distance or division be equal to the distance tneasured on 
the base lirfe, (i. e,. 50) then the distance of the object froth 
both statipns will be shown on the two limbsi m will also the 
base mid jperpendicular oh the respective hues. If the divi- 
«ions on the parallel do pot agree with the distance mChsui ed, 
perpdpdieular must be altered till that division is shown, 

when 
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wljea the n'<]ulreiS distance will be giyen. This is a case of 
our llm problem. 


Fourthly.—Ti) Uvel, or measure the altkude of 

It is only necefistiry to set tlic plane of the iostnunent rer- jnes.'iMro 
tic'ulg instead of horizontal by means of the joint under the 
instrument, whence it is evi<U*nt every case rnay be Imowu 
on die hort/oo; ap<l to level, it is only iwitiisite to set the 
Sfiirii jevef at the'back of the instruments the base line and 
eveiy object c»lf fay the same will be level thereto. 


of 


FifUily.—To take angfes or ahitvdes at jfeu, where the 
meat cannot hr made stationary/, 

Fof this purpose, it is fir‘<t requisite to change the sight a, To tak« angles 
JRg* 1, anil substitute the one b, Fig. 3; which being firmly oraiiauflesat 
fixed and adjusted at right angles with the upper fimb, it is 
evident fitat when by reflection any object is brought to co¬ 
incide on the mirror^ at the extremity of the^a.ve iine, with 
another object seen in tlie direction of su( h base, the angle 
wall then be hnown, being double what the upper limb de¬ 
notes on the arch^ to which true angle, or its double, the 
hmurtimh may be fixed, leaviug the one with tlw* mirrw 
again at liberty to false another observation and angle, at any 
distant place, or time; which being so toheu, this Hmb jfnay 
be also moved and fixed to doghle its apparent angle, and 
the idtitude or distance be then determined, by settujg the 
perp^mtietfiar and pataUel as in ottier common ca8e> on land. 

From this mode of detemuning diotaiices, m the use of cal- Son^rrsedes the 
culations and of tables ot‘ sines and tangf.nts is suf^erseded, cakula- 
it is prt^umed that much convenience will arise to the mdef- IV* 
tercfl who may htivo occasion to use it, and thereby tlic erroins ta»!geuts, 
of calculiu tons will be avoided. 

4« Well tts the before-mentioned purposes to which the in- Various other 
stnimeut applies, it i« presumed there will be fouuc other ywstowhkh 
tliiiigs whit.h it will pesform, some it' is hoped usefui, and 
aome amusing, amai%at which may be etmmomred, MuUipli- 
cationf Divisiop^f Eiile of Three, Double KwW of ’rh ee,&c,; 
determining the area or sides of itiiy |ort of t ianglc from auy 
proper dttfg ; detei'mhiing the insenbing or wiscribed circle 

VoL, XVIU—Kov^^W* Q of 
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of any triangle, squar#*, or polygon, showing a mean propor¬ 
tional betwe en two iminliers, &c*\ 

It is presumed, Ilji}t an •n'^trumeat, if pertectly made, on 
a large scale, would be fouqd very useful and acettvate in 
various practical calculations, as well Ibr uiakiUg them, as for 
proving them after made in ligurt s. 

The following aie Sj»**cjgicns of the manner of calculating 
by this instrutneirt. 

• ' 1 

First Question.— ffjB’iQH in 12 prodnee 80 sMiHvgs 

inlet esti what wit I .i 200 produce m 18 nion.thSf and u/so 
what U'itl it pnKliics ht 12 mouths 

Qwiiion in On the base tine of the instrument set ,£100. On tbe 

It set SO for shillings interest. Tlu n bring the 

tower Hmh to iutcr^oot, which angle will then be, a« per 
question, equal to 12 months at all places on ihe base; ha\- 
ing so tixed the hmer limb, move forward the petpendicutcr 
till it intersects the Itncer iinib at the height 12 ou the pttpeu'' 
dicufar, then raise the perpeudicufar to 18, and to the extre¬ 
mity therebf fix the vpper limb to intersect, which angli^ will 
then be in projrortion as IS to 12 to the/ouvr/imfe, liCing 
equal to the ditfereut times. The limbs being so fixed, it ir, 
only" requisite to move* the peependicukir to 20o on the base; 
and, raising the peipendkuhr till it intersects the upper liipb, 
yon will have thereon the answer 240 vhilUngR, and at the 
same time, at the intersection on the lower limb, IfiO, bting 
the inlerest for 12 mouths only. b 


Question jsecond.— Ta determine the imeribed nr iiiscrihing 
circle of any polygon, the ftde being givmif)r exampk'^ 
ft heTttgon the side qf which is 100 feet'. 


fir of a poly- 
goa, 


To determine Set One of the limbs to half angle included in the 
ijjs. nbaiV recjuireu side of the hexHgon (*. e, 30 degrees}, then set' the 
perpendicular to the he'ght of half tba side given, being as 
per question /?0. Then move the pefpendimhr bli the ex¬ 
tremity intervei ts-the /«»}& before set, an which, ot sudh inter¬ 
section, will b(* denoted the radius of the itisciibksg circle, 
%iid,at th^ wane time may bp seen qh the lase the radius of 


the hiscrtbed cirelc. 


Question 



PLOTTING AW© CAlCUtATE’OR. 


. S27 


Question third.-—To fiwi a mean proportional as between 600 
ami 200. 

This depends on the well known property of a ri^hi angled 
irimgle. 

Set the perpendicular on the base line* at the diatauce of ro findn mnn 
half of the difference of the two niimher^ {*• e-* this 

dene, raise the perpemlknlar^ and move eithe*' of the limbs 
till the extremity of the perpendicular iuterHerts thereon at 
half the mm of the nui»ber.*i, Jbeirrg 400. I'his done, the 
height of the perpeudietdur will show the piopurtiondl te- 
qtiired, being 347. 

Note .—On the plate on which the perpendicular slide s 
will be found ]Sonmse> fur subdividing the divisions on the 
base or perpciulieular into 10 divisions. 


Heference to the Engraving of 'Mr. Snlmon*s Geometrical 
iduadrant and Staf t Plate V. 

Jftgt 1 represents the face of the quadrant, on which A is i^-xplanation of 
the fixed base line; B the niovcuble perpendicular; C’ the plate, 
upper limb; 0 the lower lnpb; KthejOivc; F the mil, which 
moves the perpendicular by means of a rack and pinion, 

G, a spring to keep the perpendicular steady; H, a aqrew 
for fixing the joint of the staff; ’o the eye piece, or sight, with 
a small bole in its centre; 1, I, I, the sights for direct vision, 
cousi<fing of Only a small slit in each. When objects are to 
be viewed by reflection, as with a Hadley’s quadrant; the 
sight a at the centre is taken oif, and the sight b with a mir¬ 
ror, shovn^i'at 2n^'-. II on rather a larger scale than the for¬ 
mer, mtiaf be substituted. 

Pig. HI.—K is llie staff, the mode of ap}>lying which to 
^luppdrt the instrument wh<e« in use is shown by tlie !»ame 
letters in the other figures; L is the screw, by which the sfeiff 
is -fixed firmly ih'ihe ground* 

Pig. IV rejVese»t»the back of the quadrant; M M are 
the screws, by which the upper and lower hmbs are fastened 
after taking ad observatibn, * „ , , 

O, a spirit lefel; H the tightening screw for the joint ,bt»- 
Ibre uoticad; P tihe sobkht attached by its joint and tighteu- 

Q '2 ing 
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sri’ew to the bade of the qotidfant; the 'itaff K ip screwed 
into the above socket. 

JFig, V shows the practical method of tising the tintru- 
ment for determiuing the distances of the ohjecth Q and K 
from the tv^o stations S and T, at winch the instrument is to 
be successively placed, and used as before described. 

VI i«i the tbaffiMm leFerred to ut jjage <2*iO. 

Ttg. Vn represent'^ the mode cf aj)plying the tightening 
screw Hs in JFtg^ 1 and IV, by incan^ ot' the seinKsiiukr 
spring,enclosing tW cyUndrical stem, Mrmv] uft''e e.jnt. 


X, 

Descrlpti^lf^a iMritm oppi bh lo any Patlei H oft b, by ijS/r, 
John Peior, (>f Nes<>fl va* A/ 'pion, m i'lavcn^. 




Applicable to 
auv watt h 
w> hunt injur¬ 
ing a. 


New melhttd 
of \ Hid g I p 
tiie iiain- 


g, 


and aopptng it 
without a 
fuied. 


£aie with 
winch U acts. 


iN constmeting this machine, I have endeaionred to make 
it ns simple as 1 could; so tliat by the assistance ot a pochet 
watch, of any siif, or Any nnraber of turns of the filbee, 
which ever way it U Wound up, it will cause the laruni to let 
go at any time required, without hurting the going of the 
watch. 

In winding up the main-tspring of tins mathhie, 1 hme 
used a method dilfemit from that ol an\ other persoii, and 
which admits of It-* acting with ton idt mldv rnoi* powtr than 
wh" e thickei pivot' »u< u'-ed. 

The di'.covcn^ <1 {.tojimtig th> mrun-<piwin n wound 
up wHliout a fowee, I lu.is* beg h'ave to 'cy, gnes me a 
great deal of gatisfactloo aiul will, I hope, be mcftil to my 
biotber workmen. 

To show with what etmc a vi atch wiU turn the farttin screw, 
i tnsMie the following cxpCrimehl. 

Wheri the diachine w an wonntl up and the lever pot upon 
the tirrew, I turned the a-icis of tlih screw, wUile one of the 
pins, which Ites a communication with lWiSi‘key whch the 


• TIW S«ri#ty dr Arts voted Mr ftinptlvftif silver ra«i4and iweiuy goh 
' , frr Ihiii loftntK-n 'I \m% Voi* p 


waUh 
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wfttch r«i put to the lariiin, was parallel to the horizon; its 
flistaiice frouv the centre of motion was one eighth awl 
three fcmi'ths of an inch. 1 hung a slender thread upon the 
pin, with ten grains troy weight tied to it, which moved the 
screw. 


This larum may be set a week before-hand, if the watch 
would go as long, by increasing the number of threads of 
the screw. 

Wixm a watch is made to wind up the contrary way, it is 
necessary only to take out the pin in the axis of the detent, 
and turn the lever the other side up, and then it will djfep off 
at the other end of the serew to disengage the lamra. 

By taking notice at v.hat hour you, wind up your watch, 
and bv Winding it u]> again at twenty-four hours, you will 
aseertam how many hours are roulained in one turn of the 
fusee, the most common are four, five, six, hdurs for each 
turn. J have divided the common index into 130, which 
does for three concentric circles. That next the centre is 
lor a watch fusee of four hours a turn; the next five, and the 
last six. While the hajrd of the iamm passes over one of the 
divisions, it will be eijuai to two jipiiiutes to the four hours 
circle, two and a half to the five hours, and three minute to 
the six hours circle, all shown by the same hand. 

Before a wat(;h is put to thi; lariun, it must be fitted with 
a .key that will not drop off when the watch is turned with 
the keydmle downward, something like that which I have 
scot; then hang up the watili by the pendant to the holder, 
which may turntd vihlbi the key epd on the watch is 
opposite to the axis of flic screw, and the face of the 
watch parallel to the plate. Then turn the sliding pieces 
any way. as,, may suit the watch in that situation, and 
screw it fast. 

t Supposing the watch is four hours in making a turn of the 
ftiser*, turn,back ,the hand of the, larum while one of the, pins 
touches the pin; jbl the watch key* and if the hand k not at 
top, turu it hftek ^lit k. If the larum. is required to go off 
in ^ir hour4:^ Ihe lgvcr into the first turir of the screw; if 
in hours, turn bstck the larum hand one hour; if in six 
hours, two badk; if in ieten JiourH, three back; and if ip 


May be 4>et as 
loot' l)i;i(jre 
band as the 
watch will {{ 0 „ 

Lc-fi hand 
watch. 


Number of 
hours iu a tuoi 
of the fusee. 


A particular 
key necessary. 


Method of set- 
Iteig it. 
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DESCRIPVIOir OF A tAUCM OF A ITATClI. 


eiglit hoorsy do not turn it bark* but pot tbe lever'into the 
second turn of the screw; und Ao for the rest. 

l am* Sir, 

Voor verf bumble ^errant, 

JOHN PRtOlt. 


Reference to the Engraving ef Mr* Prior'rZMrum. PL VL 

Explanation of Fig. 1 shows a bird^s-eye view of the rnaobine. 
the plate, shows the position of the watch on the larmn. 

B. The spiral cylinder, fixed on the axis, and moved by a 
pin across a'Icey placed on the fusee square of the watcli. 

C. The Acting lever, one end of which lies upon the spiral, 

the other etid is movable upon an arbor T>. ' 

E, shows a notch cut in the arbor 0. This'^jotcb is cut 
more than half through the arbor, in a sitmtion opposite to a 
pin at F, in the middle of the rim of the larum contrate 
wheel G, When the lever C falls oft* the cyVmdricsd Spire 
B, the notch E is moved, to a situation so as to allow the pin 
F to pass through tbA botch which discharges the larum 
hammer H, which wdrkA by paflAts in the contrate wheel G 
in the Usual manner; 

O. The barrel which i^ntnhis the spring, the inner hsmdeif 
which is connec’Uid with the same axis as the contrate wheel. 

K. The finger piece which winds up the spring. 

h, bf b, Tlie three sliding pieces which hold the watch. 

c, c. Two projecting pins, which are carried round by the 
pin d, which is fixied across the key fitted, to theilii'see. 

Fg* 2 idiows that side of the machine on which the watch 
i>i fixed, 

a. The sliding piece, on which the pendant of the wsdeh 
tfi bung. 

bi bi h. The three sliding pieces which serve to adjust the 
watch, ttud hold it in such a position that the fusee squire 
may be iu a line with the axb of tlie spiral cylinder B, 
shown in I. 

i is a ratchet w-heel, on the centre of wltitrh is a button or 
fing€t-pie|te K, tft wind up the larum spring, 

■''> L. The 
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L. Tbti clkk which works ifl the teeth of the ratchet wkeeU 

H. The lower jjart of tlje an^ of the haramer. 

M. The hell, withia which the hammer strikes. 

N. The cock in which the pivot of the axis of the pallets 
acts, and to w'hich.the Imnimen is connected* 

/%, 3, shows a, section of the ratchet wheel and spring 
barrel, which are screwed together, and move at the same . 
time, but are kept in their by tw® piec«s e, e, which fit 
a groove in the barrel. 

K. The button or finger piece. 

I. The ratchet wheel. 

P. The box,for the spring. 

R. Th^ c^p which covers the spring box. 

V. The axis om which the main spring Js wound* 

4. R. Tb(S cap# under which is spring. On th« 

^ge of this cap, af S, is an indent to retain tbe,spriing when 
wound up, 

Tr A lever, with a hook at its etm. 

■ ^ ’ ’ -t' ' ' - ^ 

At ,the end of this lever, on a line with the hook, small 
pi^cfi of steel, which goes through a hole in the box# and 
pre%?8 upon . the main spring; so, jtiiat, when, the main 
spring is wpund UP the axis V, fh^, hook is at liberty to 
fall into the way of the ind^^wt S, a^4 w there stopped. 

Under tlie lever T is a small spriog#. which presses it, 
again.st th^‘main spring willnu the ^rrel. 

,fi»,shows the index of the laruin; the outside circle 
of which is divided into 1^10 paijt#, which index serves jFoti 
thrive concentric circles; that next the centre is for a watch 
fusee of four hours a turn, the next five, and the last six, as 

' , ‘'S' V 

ex plained.the s 


Xf. 

Oh^ert^diiims on th£ Combination of Jid'ed 0th voiih (he Oiiides 
of I .cad, and voUh AlkaHa; htf Mt-, f". Fecmy, Apoki^mfr/^ 
of VersaUfi^J*. 

Ci t , 

OcriBEl.K ^ras the first who observed, that the water, ^ 

which serves as an ioternaediuin when fat oils are combined J.iaknagji. 

■ ‘ ' ' I tknrgv pla'.,tfr 

• Aimd^i*d®’^hw»ie,.V»l.LXfl, p. Ap:U# 1807. ** ^wnax. 

with 



OK AKO OOilPtk 




Sweet prmc^ 
pic of otU. 


Quenioas to 
be rfittwered. 


vrith Utbar^» jioM in soiotioo'a ifjbt^fcanoet tbathc eatled the 
sweet priO€ipW,ofoil«^ becauso it has a very dadoed sticeha- 
rir»e taster olsaerratirtns of t hat 

eminent chemist, the walir. likewiai^ hold» in KOhition a cei¬ 
ls it not owing tnin .q|<jtaiitity of oxide of 'lesnl, may it tiot he inferrM, thwt 
to tht, lead . owing, to the propofty ^nit metid ha» of impart* 

itig sweetness to toost of its compomtids ? If i etpenenCit; 
prove the conii*<t*py* wooW it hel be interesttr»g, to mrju’uc 
bow this pdocipk is formed? what are its properties? i,t> 
what stale the oil is left* alter having lost the principles that 
give birth to it? .whefier this ahstiaction be indispeosaWe 
to. tile combination of oil with oxide of leaeb? and bn the 
ex(»ertments uecessaty ia this research to establish the theory 
of one of the most important operatioha of pbarmac}-and 
the analogy of its rpiults to tdhaUne #oap8 ? , V > ^ 

Sutih werei'the propositions that led to. the experivneiitVl 
am about to describe. 

Into a tubulated glass body I put equal ptirts of olivetoil, 
litharge, and water, To tetnfoulure l adapted a tuhei ter* 
TUtnadng in a vessel of lime water j and to its orifice a 1b|jid* 
der, to prevent the contact of air. This bladder waa to 
contrived, as to allo>r tdedh etir the matter with a spatnia, so 
as to prevent it sticking id the bottom. Having Iwought tlie 
mixture to boil* I observed, the oxide of lead change in suc¬ 
cession from red to yellbwj and from yellow to white: and 
during the t'xperiment carbonic acid was almost always liy- 
Ifig off. Having sufTefed the appamtas-to cool^ 1 exauimod 
the results of the ekperhnent in succession* , . 

Tlift s'^ter h.*«i The water, that hud served as qo tutormcdlum» had a 
®ko«g metaliie taste. Witb idie addltic^vOf:y€a4*;imd at a 
iiorfcrme«t> , proper temperature, 1 could ucvar briag^to^.'%^ It 

i>recb>i- i,^®rmc4 an evident precipitate with sul|dwtric .add, and with 
toteti flora ii. hidrogt»retted gulphuretsf. J passed sulphutotted hidrogen 
tffrqb^’h dll nothing mojrc was thrqvm down, aud then fil- 
^ the aqlpbnrct of lead,, ^ 

'«# I iitonv'-em le«! into :in err-.'tir, liy Whkl», 

' not liAviof becawasbcjl, coiit4U}.t'dsom<‘alcol>nL j-?'' ^ ■ 

Chi ;ill8ia(sli»«ft I iatiSfied inysieJf by varioes^ c^jipcrsajoius,. tlat iti@of.ao ooa^e-' 

“icaifl witlmyi poiati^ of oxi lc t»f lesd, thf; ntl fai rtlioulU be ran- 

- , ‘ The 


OU, litharge, 
and water 
btnied toge* 
tUer. 


The oxide 
changed yei- ^ 
low, and then 
white, 

atid carbonic 
acid evolved. 
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The filtered liquor still retaiued a strong (*aecbarioe taste* The fiUertHi li¬ 
lt ivm evap'»mted to the fcotisistence of a aiftip, and the »ee- j. vapo^ued 
tate of lead thaa ao ioager indicated the :t|yrf8ei»ce ef »ul-* 
phoretted hidioj-eti. Mj’'attempts to fetmeut'it as Wuuldnotfer. 

Udsnceessfal,' as before .the craide of lead was se|»arated« 

Ejiposedi to the ilir, it strongly attracted motstutt: thrown on Attracted 
buroiug coals* it flamed hke an oil: on boiliog it with thered* 
yellow, and white oxides of lead, Lfc dissolved only the yel-* dhiTOlr- 

iqw: on distilling it repeatedly , with nitric acid* oxalic acid of iPa!!*'f )!nied 
was formed .' tdiStiUed ia a rotort on an open,fire, part of it oxalic acut 
rose, as Scheele observed; and by mercasing the boat the it?producisj, 
products were an eftipyreuraatic oil* acetic tu:id,*cai*bonic 
acid, carbnretted Ihdrogen gas, wild n light* spongy coal, 
containing noontide of Ictid. 

From wiiat I have mentioned it miglifc be presnmed, that 
ihc oil, when it had combined with the white Pxide of lend, 
wah not in the syrae state as before the combination. 

To fn»e it from this oxide 1 employed acetic acid* because ^|eri”frtnn tta 
the iftolubility of acetate of-iejid would aflotd ready means OAide. 
of separating it from tire oil* the properties of which 1 wished 
to exaiUHie. • ■ - ■ ' 

This oil has the conaistenoe of fat, and the ta»t« of b' charsetej?, 
this aohual substsmee when rancid- Jt is inBoluble in water, 
but sotnlde in alcohol; from which it ia precipitated by, water 
volatile pils are, «Wid like them partly riRos in distillation*. 

The sliifhtest boiling is sufficient to combine it perfectly Readily unlto# 
with white, oxide of lead* and give it the coosialcnoe of a 
strong pkfcjiter* ^htch docs not take place with litharge), or 
with masm^t. >.< - " '' i — 

The5l^li0W;^4*hite oxides of lead cannot combine with Neiiher white 
corammyself of this fact bv boiling them 
together mttpn longer,' tmui would iittve been necessary if I commuuojil, 
hail used litharge.’^ 

From thciie experimentg it follows, that, when fat oils.'rfare Oxj^cn of li, 
treated with liifliarga, the oxigen of the hitter takes frbra 
them carboar, and prev iously hlUrjogcn, to forgi with them d,ofr.;u iv^ta 
’water ttud carboni'C acid, . 


* AW fat Oib are fvalaWeyi alcohol; but iheyate far from posseaang 
thh jiropArty in sd'strBdW^ a manner, as aft^?r ihay have been b jileil w'fth 
Uthatge. ;‘‘f, ' ' 

' ' That 





m4P»f 


and thu« pro¬ 
duces the sweet 
IMincjple. 

Diffftts from 
nn:ci(age and 

♦ iigtir. 


The oil ac- 
qinre'i some 
finq.t'rties of 
^oZatiie eil». 


The only =!ate 
in w hich it 
conibuies. with 
le^d. 

Art plasters. 
meUUiC soaps? 


Thftt this ab&traclion, rett^iag t)i« gvigea mover 
dant in the od, gives btrlh to that aacehmioe snUstance* 
which Scheele c«U& the^aweet loktiW prineiph^ of oiis* 

That this sweet priuciple differs 4roitn the mucoso-satreha- 
rine liy its propertj^- of diasolying the j eitow oxido of lead : 
that its presence is iudependant of the |»‘e»eiice of oxides 
and that it differs from sugar by its voUtilitijr, and by the 
impossibility of bringing it to fermet’iti 
That the oil, deprived of the elements that give birth to 
the sweet principle, and the quantity of hidiogen* and car^ 
bon tldst cottstitotetl tthxcdotl* acquires several of the pro¬ 
perties of volatile oil. 

And finally, that this last stHte of oil is the only one, in 
which it,can combine with white oxide of lead. ' 

From the knowledge 1 had thus acquiriid of the theory of 
this combination of oils, I thought I should not neglect b* 
examine how far the opinion of seyeml chemists, who con¬ 
sider plasters as real metulltc .soaps, is^well founded* The 
analogy between piasters. Cad soafis ctm be confirmed only 
by observing in their respective dombinatfoiis a similarity of 


phenomena, or at least of results. 

Strong: Ue * I mixed Very pure snapbotlers lie with olive ©fl, and ex- 
^x««i With posed the mixtui^ to the air under a gksa jar, A week af*^ 
ter there was but a very shghinbaorprion i the soap had, stid a 
frtrohg alkaline taste; and the oil of this acmp did pot 
solve entirely in aloohoL But at die end of six weeks the 
absorption of oxigeo was complete; the snap wqf very white# 
and of a good consistencethe taste of#lk»U in it was 
laiittly perceptible; dilute sulphuric acid g^tricat.e^ from it 
carbonic acid; and the oil proceeding 
tion had tile same couei«ten<-e as tlmt frpm phtktgpi, dissolved 
very readily in alcohol without, the assistance df beat, and 
was precipitated tVomdt 'h}'water. ^ ',i < . . 

Ko sw<?<!t prio- I'tnade some soap in the same way oa soatibojilenh mid very 
clple in waiter att4^fi^y,examined the liquor, that rttinained after the soap 
miking .||^(as ,<jompfet«ly formed; Imt-1 ^ it nuy 

' trace of tine sweet prificipk. i - — ^ 

Thevffact 4ifr ^ the abscmse of thiiv principle in makings an alkaline 
forem in de- soap probably dejjynds only on a greater or less absliuidion,, 

Sat/iridud carbonvor of hidfog^i; and in other the hetio^. 
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of osngfeh <wi thiiB oil* aw<l the gtttiteof the oih are obBorlutely 
the same in the Ihbfieatidn of plasters and of soaps ; I oon- 
ceire, that plasters ought to be'considered-with respcHTt to 
soaps tl>e same as insoluble metalHoealts.aT© to aJkaline aalfe. 

I satkiied myselfi that the-want of consbten<?y in soaps Soaps with 
made with potash is not. at all owing to the state ^ the oil, [1°*^ 
but to the tmtore of. the compoond;^ for by treating witji tuie of die »I- 
potash the oil obtained frotn^a very hard soap of Soda, I 
could form nothing but a soft SGsip, 


f XU, .. 

Account of a pretihided p^re native Magnesia*, 

Th«: German dealors in ntinemis sell under the name of f‘ost.U bold as 

pure indurated magnesia, owtl as coming feom Moravia, a the^Smaa 

tmhera! substance found in atnorphons mMses of the size of dealers. 

the fist, covered with an earthy crubt of a yellowish white 

colour^ that slightly adheres to the tongue, and i* a little 

greasy to the touch. It?; IVacttirels-'duU, entirely compact, its charactsrau 

imperfectly conchotdal, and appioaching to a plape; its co*, 

lour k yeltowish white; it has. small cavities, lined with Jit^ 

tie motnitiary pmjeotions,' that appear to be composed of 

crystaliin’e points when viewed ia a strong light: it is sufil- 

ciently hard to scratch glass, and steel leaves a coloured 

mark on it, but it does not strike fire with steel: its spedfie 

gravity is »t Jts edges it is very transparent: it doei 

not abse^ yater, dv adhere to the tongue. . 

' Bfefor^i tliebl4«^pip^ melt: it k not 

at all pho&phone^eht: it dissolves with efietvesceuce in the 
nitric and muriatic acids; with the sulphuric it occasions » 
copious precipitate.'' — : 

It cannot be .eoufouuded with the mtive .mag^ewa ef oiffarence of 
Wernec, whtclfls A'asiiy scratched by steel, strongly adheres native majae- 
to the toijgtie^ii is of ibe specific gravity of 2’»8. • 

Tlik oiinerai, analysed by Mr. BueboU, yielded in 100 component 


,* Jupmai 4«5 Miaes, January , 1807, p. 73. 


parts 
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p.its. jSavts 23 of ptire lime, 20*5 of pure rtmg’nesia, i*S df mtiif* 

gaiit'sse tvith a little iron, and 48 of carbonic aci<U 
A nmiricalciie. Hence it appeani, tiwat i| it 4 muricalcitc* or a variety of 
the bitterspath 6f the Oamtant^. i 


^tHe rfimrktuMe (hinn^ntim m^Nutuntl 

Kev.JanmHalP^Travehi^S^othndp 


Mi'jiv.tion of 

h) 

auis, 


ill rsue-;a{)r'^a>t 
at fe'ular dii- 
lances. 


Tf 1 IjE Mr, Hall wW at Elc’hitfSi on tbe nbrtti^weitiSilokt 
of the Spey, abotit fifteen miles frotri he taw a I'^eatark- 

able inlgratioa of eels. The following? atie.liis own tvorris. 

When I Krsst observed them, it waaoboot One in the af¬ 
ternoon of a Sninlav. Ho# lon«^ tbar had been tmaiN 
fnigTutintr befove I know not. They ctmtianed'making thcit 
#ay np the river all tl*ot day till uboOt «^lrt in the evening, 
#hen it grOw dark.' They began again early next, moririfig, 
but how long befoi'e five I cannot sktv Tb(jy cowtihudd to 
.tnigimte for three whole day.s after i o}>«ervcdi them, with 
oiily an iutetval of a few hours in the nighi> Th»n- kept a» 
near the novth-u est edgp»-i9f the river as they cofuld: and, 
when there were bays in the edge of it% tney went regalarly 
round thests Whether gri^sat or small.^ . They were almut ten 
abreast, and each et i about three inches ttisri haif Ipng: 
niarchilid at regular distaiices, whmh might be about 


Smalltist ntxt 
the shore. 


t'.OlV, 3 
hclon ■?' iir'',;f 


f'cet, or rather tlmiO feet^ and halt. There were stronger 
eek as a guard, and gfenerally about five ot ata ipches km^. 
I observed the smallest and weakest miieaj4#ayfy|il^ptneay^^ 
tl«e edge, where the current was 
t«alcnlalibn U btmdred passed every 
^\id per fioiw , 

I’hey* proceeded ai wfte for tbt)^ da^«, /rom about 
half an hour before the sun rose till abotttimbf #iler be set, 
io a little after making about sixteen'boars each d«y|'ib/4ll 'kbibut fpr^v’ 
ton^et. eight boitrs, which,' tnulripbr-Yl by the that 


passed every hour, make two hundi?ed'‘|^di?l 
thousand; most Of winch I saw pass i Wt wheh«^ethey bkme, 
or wbttt 4lhey were in quest of* I know not. They did' iet 
stay fur ohe niifetber,' but, each haade the^Jbest of ils Wy, 

• wriggling 
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witlvthe utmost celer’itj'; and’whmi 1 p«iS.hed any 
of them farther into the river, they always came to the edge 
as fast as they eoHld. Not otte bi|t had jts bead up the wa» 
ter. They seemed to }>e in great haste, and hmatbing hard, Ttavcilod t;*? 
as small bubbles of .^ir often rose up to the sprfaej?.j. and 
when, having caught any of them, t turned its head down¬ 
ward, go as to swim with the current, it would pot, but iJrith 
dH the expedition in its pow«er Joined its new companions, 
and wriggled on along with the^it As I could not be always All at oncchi<| 
there, I appointed others to watch their motions, am| | t|Hin)s«-lvi*s la 
man&i 'ii;hotigh I could not ace i^actly how they acted? that, nigUt. 
during the time it was-beginning to grow dark, by a hind 
of signal, they at once hid themselves in the ^nd or inud 
for miles at the v^»tne instant, and seeragd not only under 
:tb^ command, but the protectiifhi of the larger ones, that, umU t the com. 
lifee oflRf'e’ii, cHuumanded them. Indeed, Jksaw sometimes 
large.eel'' from tw'elve to fifteen inches long, maUittg up the 
water now and then,4tbout three or four.ya*'*^^ farter to¬ 
wards thcr! middle of the river, and about fiye aird to’cnty 
yards behind oim armther; but whether they were connected 
with the general; emigration I know not, though I rathpr 
suppose diey were, -as they were n«^pbove twelve or thiiv 
teen fret fw»i» the small eels, and often seemed ft* turn uu 
anxious look towards their young ftiomls. The young ones, 
atj they weve near the edge, were seldom an inch below thu 
surfiice. Those about jive or sis mches loug might be 
twiten one and two inches l*e!aw the surface, being in deepe** 


water, and the^large eels went at a much greater velocity 
thrnr thoj|^§ll ppiia. jint, if they had arry connection,, or 
care..of 1 they intu*t .sometimes have stop¬ 
ped, short; their pgee. I have seep the horbC 

and foot guni^l Wiewed by his majesty in Hyde )*aik, 


andAeu tltousaod jipon performing fho smaic uctii^u at the 
same- ht)st^ ipf tbaO;,; .but the eejs in\the river Spey,.kiipt 
their ranks % re^mki^ly, and seemod tp be as subservient to 
tho.greatfer,^*s^^ any of-the,corp^ at ^..review arc to thp 
oommatpJ ,a,fv,j|||l;^'dflpicers, „ - 

4;Ho,thor fucf hg olwiyed niay be m«ntionj^d as an insbtuce 
pl^^he res^urt^pf preventtd ^by circumstances 


from following the usual prutrtices of their Si.y.cics.^ 

• , . Necessity 
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Magpie’s nest Necessity often leads both men and othel* animals tq do 
what they othlrwise wotild noti As I was one day bniusibg 
myself* witb the objects aroubd me, ob ’thc mad' between 
Huntley and JVrtsoy, I observsd two w&gpiea bopping rouitjid 
a gooseb^iy bttsfi in a small garden, near a pdordIkW bmise, 
in a pecobar manner, arid flyirig out abd jn iHfeMsb;’ I 
stepped aside to see what they were dbih^’, and fotind; fiToni 
the poor man and his wifci, that, as there mre no tre^ Sill 
around for some miles, fiiise for seVeHil years, 

built their nestj and brought forth their young ih this bttsK» 
Strongly barri« Aud^that foR«K, cats, hawkiJ, &c. might not irdefrhpt’tbetii, 
cadoctl, jjjjgy barricadoed, not only their nest, but the bbfeh all 
around, with briars and thorns, in a fdrniidabte manner; 
naf, so much so, that it would cost eyeb a fos, cuntdng '«« 
he is, some days labour to get into the nest;” The mtrteriala 
in the inside of the'nest wei e solt, warar, and eomfbrtuble to 
the touch, but, all around on the ontsidc, so rough^etfOng, 
end firmly entwined with the busli» that, witliout a hedge 
knife, hatch bill, or sorin'thing of the kind, even a mau 
could not, without mnoh pain and trouble, get at their 
young; for, from the ouj. to tlie inside uf the wist, it whh 
longer than my arm. Frogs, mii c, woVrus, or any thing 
hvifig, was what they brought their yming. One day^ me 
magpies having lighted ou a rat, but not being able 
to kill it, one of the young ones came out of the nest %o 
rootlicr and the rat, while ihev were righting almgl th« bu«h, 
and aisiRted in killing it; whwdi they did luA a^oaip^iah, 
till the father, arriving with a dead inouaf« ^Iso lent his 
aid. ' TliC poor woman told me, that, ofijf^^AVP magpies, 
A rhirken t<'s- trie mother was tlic most active and tbieyj^^y^j^lmjvat also 
ungrateful. for, although the Ihe h^ 

had often fiighteued cats, hawks, Ac. fvbih 
she <><!(« day seized a chicken, and carried i^ t^,. the tup of 
‘dsHeliou'^Cj.to eat it. But the chicken^s riimther,i^ew ’®P hftnr 
themagpie, aud, having rescued the'^ich^, fook it,ij^ her 
nib; mid, as it wak not able to fly^ br«h|^ .i|- down ^ in the 
same way as# a cat carries her ki^ens; iri ’hjopth, taking 
its neck jw her nib ; and the poor idiickep, thmigh it made 
a great noise while the magpie was cany tug it up, was eSK- 
tremely tiaifet, arnl reemed to feel iro psihi while ite mutbev 

" wa« 
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wa* bringmg it down, 'flitfae magpies had been faithful to Tft»> same mag- 
one another for several summers, and drove oflP their young, 
as welt a# every one that attem|ded to tuhe p^issesyion jcars. 
of tbeif nest. ^ 'liiis they carefully repaired, and burrica- 
doedin the epring with rough, strong, prickly ftkk!i, thiit 
they aoraetiines brought to it jointly, one at each erid, 
pulling. »t along, when they were not able tn hft it frotp the 
ground. , 

He adds; The same noor people, having. <me 
the mot.ter of some chickens, the cock benanjc their prp- ^ ^ 
tectdr, took them under his wings in the pighttUape, rmd 
^whenever it W4# cold; and cou|in«ed tins pateriial care, not- 
wathftaiidiug that hb wives often tried tp seduce him from 
the chickena, to attend to themselves, too f was in- an-i yonng iA- 

fbrmed, a pigeon took care and fed the >oung . himself ; h»s 
wife, the mother of the yoursg ones, haidagbcen seized and 
carried od‘ by an ins.id*vus cat. , 


'XTV. 

Facts mpedhg Jmrmn CVn; hg PaoFESsdii Peopst*. 

Hundred parts of the gr ains of maize, «ub|eeted,to dis- Charred miii:* 
tillation. left twenty four of charcoal. Icnsu ertedmfoeburcoal 

1 % 'I t ' tsrii* piiOfsC sLCiu. 

as miieh as when very dry wrjgm'd 3'^os)' gnuri''. tv ashed lu 
dbtilM water,tlsis uilbrcied mdieuttonsof pho-phoric acid; it 
r<imd*e»ed (itm; water turbid, ami precipiiatt**^ nitrate of dead. 

"nne charedai W'as very cliirteatt of incinerutioh, Itsashcw, t’'ery aiff^ult 
16 obtain obliged to repeat its combustion hve 

diilhrCnfOnly &0 grams. 'I'hey were cariioii- 
HCtnods, at^'wtfhout any particular taste. Water ex- 

tWted froth tteih hut two grains. 

Ten drathms of‘chareoid of maize, alter beiog cal dried Ton ctncl'm* 
'for t’ivo‘''li.i^rifsi' were ‘redhmV to seven. There wo^ho ap- 
FKsk^.'':,i!3^»eKe seveii drofcdihis!, cttlciii©(f''''lsrt 

hojirs arid.' 


f»e6ranoe 6f Ksl^.;':,i!3^»eKe sevai drofcdihis!, calcin««f''''lsr'two ducari^ 
hin|rs arid'reduced to somewhat Icsj than flVe, 
witiiout” ariy^ appca‘‘4tig. ' On chlciping them three 

iJbhrs longer; they wd'C reduced to iwu diachms thirty 


•ilc4is‘nf<I do I’feyslque,-V^ I.KItb p, 449, Dec. liif’S. 


grams* 



^HARCOA{. OF MAIZU 


UO 


grains. Tbe residvturu waf. still po<^ty, and ml- 

heied to tf)e Iron with wtiich it was stincd* i)u ivdiihing it 
wa«, reduced to two drachms 8 graioh. 
fo about one. I'hcBe two drachms 8 gnyiis were calcined anotl.er hour, 
which reduced the weight to about Co gram»s and were then 
fill ne hxiviated. The Uxtviums mixed togethcryieldcd I $ g,rain& of a 

* saline extract, the taste of which was out pcrcc|^tih)v alkaline, 
thosptiatc of These 13 grains, redissolved and dried, would not Cijstal- 
poiabh. and were reduced to ISuspeethig that the iiotush 

was saturated with pho3{>horfc aud, 1 tlissclved it in distilled 
vinegar, and afterward ti'eated it with alcohol. This opera¬ 
tion reduced it to 11 grams of tha( acido’ous phosphate, 
which crystalhws in tetiaedial psjsins terminated by similar 
pyramwls. I fo get whether thf? faces of the pyramids an¬ 
swered to the fact s or edges of the prism. 

If 10 drachms of clwcoid, the produce of 41 of piaW, 
gave 14 gm'ms of phosphate, lOO drachms of mui/c would 
yield but 34 or 35 grain*., which is far frtwn 4<1 p**i' cent, as 
mentioned in I>e1atnetherie's Journal. great a difference 
could not have escaped suth a man a^i de Saiissme: it must 
have been an errour of the press tloTcfore, o* of the niauuscnpt. 

Tlu* obstinuc} w ilh which the charcoal of malre rt sit, burn¬ 
ing lb astonishing: animal charcoal contd nut exhibit more, 
Clurtoil from "The same plant affords a charcoal of ^eiy diderent kind, 

i('rii>ovjt bl'l'f ^ charcoal of the stalk, triturated with five sixths its 
iht nine. weight of sttlt{»etre,is tonsufpcd in a tnhe iff a given liiametct 
in 38 sccouils. A s’milar tnixttire made with the chareoid of 
the gjains rciimres 53 si'Conda for its being consumed iR the 
batae tube. 


To VarrespmtdentSm 

T'lu* comumtucat'on with which N. II.TJ. fffotnii-cs to fk^ 
vour me wijll he very acceptable. I have (ikewtt^e to thank 
h»m foi his <oncladmg hint, and shall certftbly nvkjl myself 
of the source It points out. 

!VfjC Oeylej*!, commutiicatlou is n'eefVed, ^4 ou accoobt 
of the enj^fttving it could not be hs the prnsPilt 

irntuh, 

t hojH‘ ti> be able to give sorne correct Ol*serVatio«s tmd 
Ke*»idtB iu'^ur n€n^t reapecting tlje Chmet, wlucli is at pre- 
tehi fih bJ<t, 
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To Ml. NICHOLSON. 

SIR, 

XlIE subtPr'vaneou'i jiu^isaijps or tuniipL of tho Babvio- Ancient 
iiiutus, and porhaps the cloacae of the Romans were loi the 

vtructed, accordnn? to the opinion of tlie informed 
antiquai'ics, by ‘dimply eauhlnpj the bricks ov stones of each 
of ihe (sl<lc walla to project nioie and more as they rose 
hijjfhcr, til) final!) met in the snmniit. The most an¬ 
cient reniaiu# of the Greciati bttlldin^s, for <’xauiple, the 
treasury of Atreus at Myceuae, and other ruins in the Pe¬ 
loponnesus, exhibit in general over their doors, according; to 
the reports of inoderu travellers, a tiiang^ular aperture, 
formed by large stones; ibc bas.e of the triangle coinciding 
with the lintdl of the dc*nr; ami the pointed arclies of the 
fiotliic buildings arc by no means viai^er.^aUy so arranged, 
as to derive their staUiUty from the proportion of their cur¬ 
vature in every pitlrt, to the pressure wluieh would be pro¬ 
duced, acegJi'ding to the isnjimouly received theory, by' the 
Vor. XVII1--DEC. ly(>7. K height. 
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Brulcs OYrr- 
hanf\hfT tU 

thf*! nn'i't i» 
Foiut. 


1Q Mipptirt 
in lick 'ni"ghr 
Ihe w'clih iiHibi 
b« hiuall. 


V otroii’^t 1 

iorm. 


Arrli U'”! o.l 
iiLrJi r It. 


F'j Ij* 


A rches ^ T a 
bridge. 


hi'ii^ht of' tlje &ii})rrjm'«ntbcnt wall. As fur us 1 know, tlijit 
siilijr'i't lijis not Keen matf»rinatu*a]ly invt'tell^atcd in all its 
parts, and I shall tliorerore submit fo the uirisuUMvifiim of 
joiir rradors some ptopositioas relatin}'- to the'stability of 
oiorhoupaff wniN ahd-of triaiijyuUir covornl na\s* 

I shall examine those eases only, in mIiuIi the materials 
^ employed m-e equal ret'fanqular parulk'Iopipeds, wlietln^r 
bricks or wrought stones, and in the; first plmv T bhall sup¬ 
pose them destitute of fill friction or ndbesion, and pl.iceil 
horiyontally. With suefi'iliaterials, k may be shoun from 
the principles of tlie lever onlVf that u covered way may 
easily be made, not i \i i eJing in br<'4*dlh the lenj^th of three 
or four brif'ks or atones, and that the combiaatiorts, reprt*- 
aented in PI. Vn, fijj. 1* *?» aillstauclin equilibrium uithout 
external Hiipj>ort: and that if the breadth of the way be 
eqwfd Only to tlie length f»f two bricks, it uiuy have any 
height of wall added over it witlmnt d«*stroying thecquili- 
bnmn (Fig.fi). Thesi combmutions are however inccqja- 
I ble of resisting the pressure of any cottsiderablc forfe> und 
the method of building in this manner cnmmt be generally 
adinsable; but the eight of two bricks is suppurted at the 
vertex in Fig. Jb and by extending flu* basis, and heighten¬ 
ing the wall at the sides, a much greater strength might be 
obtained. It is however obvious, that a wall terniinoted in 
tins manner would by no mcanb necessarily exert such a 
pressure on any stones, funning a facing of the oblique sip- 
f.lcc, as is commonly buppoAcd in the ibeovy of the urCh; on 
the contrary it is plain, that an arch might be turned under 
it, which would be sufliciinth strong for ever)’ purpose, if 
cajwble of supporting little more than its own weight; and 
the same reasoning is .applicable to the pi contiiot with 
the lower parts of every common archf Flenqe it hecmnei 
often eligible to construct lh«* nrch iu sneh a maimer as to 
be more capable of resisting a pressure near its vertex ; and 
thus it« form will approach in some degree to that of a 
pointed arch, The'arches of bihlgcs, on the eoutrary^ have 
to fewf^rt the pressure of niateiiak of ti y^jry diftbrent de¬ 
scription ; and for this reason their greetesi curvature should 
be near the abutments, , 

In the pbiqe I shall inquire into the'eS^tUous requi-» 

^ site 


R 'qaisUcfi to 
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site for tlie stability of an oblique iaciug:, coraposed of rect- thcstabiliy of 
ang'Ulai* brickH Of stones only, both with an^ without the 
Consideration of the eifeets of friction. The^mplest case 
that can be proposed is that of two bricks meeting each 
other, and standing on a perfctrtly smooth and horizoiital 
plane* the centre of gravity of each b^ing verticaliy above 
the lowest angle (b'lg, 10). But if the base be widened, 
the surfaces supporting the bricks ruUst be rendered oblique. 

The weight of tlie bridk acts on a lever of w hich the length 
k A B (Fig. 11), in turning it rmlnd the point B; and this 
is resisted by tlie Viorizdnta! thrust at C acting on the lever 
B I>, hence the horizontal thrust must be to the weight ufe 
A B to B D, and making B E n A B, the horizontal thrust 
at B combined with the weight will act in the direction 
2) E, and the brick vVill be suppiirted by a surface B F per- 
;l>endicular to O E. Supposing the thickness of the brick 
hiconsidersible, the centre of gravity being in the line B C, 
taking B G half B H, the line C O will be perpendicular 
io the surface on which it will rest in equilibrium ; am| this Ibesimeprin.- 
theorem maybe of considerable use in carpentry, for find- 
iug- the best possible direction for the abutment of a rafter, memoi a :af- 
If the abutment is in the direction of thC end of the block 
Fig. 12, describe on half the diagonal, A B, the semicircle 
BCD A; and C B, or D B, will show tire position of a 
line, which beixrg made horizuutal, the block will be sup* 
jtorted id equilibrium. If the horizontal line cross the cir¬ 
cle between C, and D the end B will slide downwards, but 
if between A and D, or B and C, it would be urged up¬ 
wards, but tlie bearing will be transferred to the lower cor¬ 
ner, and the adiblc with remain at rest; and this will be the 
case in »U po|i^l>|hs» when the circle falls wholly within the 
side oF the bldcK that is, when its thickness is not much 
less than hal^ its length. Thus two common bricks would Bricks in an 

remain in all elevatloos if placed with the narrow sides ^^ci.ned >si- 

!, *•?? . , <.. . tion firm vfhen 

of their eiidl lowermost I even without any friction : but the nano^yMd* 
bith the wider ifi^des lowermost, they would slide down the 
abblments if ^SlMistaiice of their ends were move than about 

I ' * ‘ ^ 

twb, and less than fourteen inches. , 

The last additional circumstance which requires to be e,K- Eftetsof fat> 
umined, with regard to the stability of bricks or stupes 

R 2 oblique 
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Angle of re- 

JjO (C. 
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• , 

oblique &ititationj6y i.s the effect of fticlion or atlbrfeion. Thj'> 
force may b«f#5nsideied» it) uti puictlcal iiive&tiqaiioos, «s 
propojtionai to the muiUHl pressure of the Hurfuctn coitceru- 
ed ; ^aud the most cooveuteuf way of est'imutiu^ its magni¬ 
tude is to incline tlie aurfacfs to the horij^on, tttitil they begin 
to slide on each other* The angle at which this happens 
will be always very neaily if not exactly the same for &ur- 
face>' of the same kind* and it may with propriclj be ouIIkI 
the angle of repose : and it obvious, that any other forcr? 
acting on the surface m the same angle as that in which the 
ibrectof gravity acts in this iustunce, will Iw? completely ob¬ 
viated \>y the resistance of the surhtce; and the friction will 
be to the pressure as the tangent of the angle of repose to 
the radius. If therefore* the surface All (Fig. l.Tj is cal¬ 
culated to licsist the piessure of the block A without friction, 
by making the angles 1» A i) and 11A 1) each equal to the 
angle of repose, wc iiiuj dt teriuiue the greatest and least 
inclination which will be sufiicKinl for vUainlng the block 
by the assistance of tlie fiiction or adlnsion; the titability 
being greatest of all in the oiigmal sitnatiou A B. In the 
same rnann<*r the recttingu'ar block A B, (Fig* 14) will be 
feupported'by its abutment as long us thehoriz-ontu! line Il(> 
crosses the semicircle wtthiu the line A D, DAK bejng 
equal to the angle of repose. 

rabpof ifacii g When two blocks of <quiil dimensions form an overhangf- 
c»* 'rh*.id facing on mch «nU* of a tiiangujar aperture? (Fig. 15) 

the upjier OT.e is in the baron predicament «b if it rested sim¬ 
ply on a fixed abutment; the lower one is retained in its 
situation b) the forte of friction only, if ABC be thy 
angle of repose, the diiaction of the force ^pporting each 
of the upper blocks will be B C ; and if the I'ertical Ipie 
B D represent the weight of the block A» B C will be the 
resistiug for<*c, and A C the friclicui, which couritewcts the 
tendency of t}*e block B to debcend along the tthutmOfiit, 
WoT’ipoMible ipid thii force is rcprcfjentoi by B B. In oialer therefore to 
pujifivn pt>>»lion iu which the block B willttupgist readily slide 

away, we raiTst uiake the psopmtion of EB to A C a max¬ 
imum ; and thiywill happen v?henthc tnqun of the angles 
DBA upd DBC is equal to half a right angle. For the 
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auK' of‘the aiifirle D B C bifujg ai»d its cosiiic and 
^ H C ' B C 


^ ^ and the sine 


B c 


jti t 


tlie sbe and cosine of A B C being 

of DBz\ is 4, Si?- .^5.,, and consequently E B 

li C (} B c <1 

B D . which, divided by A C, is 


B C’ q 


B D. P.5llS. S 4 . Siii, ami this” must be a maximum, con- 

AC.BCii BCq , , 

8 e<iuc.itly, BC being supposed constant, » ^ . P . S 4 

must also be a maximum. Then if we make D F perpen¬ 
dicular to B cl and the angle F D G zr A C B, 1> F will 

be LPi-V F G = and B F =s: SJiJ, so that B G 

BC aO lit: BC 

must be a maximum, which will evidently happen when 

DG is n tangent to the semicircle B 1) G, and the angle 

J3 B C half IJ H ( which is tlm dillereuce hetween A JB 0 

and a right angle. If we wish to determine the proportiem Cysie of the* 

of the friction to the pressure when the friction is barely f 

‘ • buro-lv sufl!- 

capable of retaining the block m tls situation in the most ( • Tit ui retain 
uiiraAouruble position, let .r be ibc sine, and y the cosine of 
half the angle A B then the sine and cosine of half a 
right angle being -y/ j-, the sine of A B D or B (> E, as 
well as that of B C .1), will be V - .r + | Now, if 


"■the weight be B D, B C 


_ B T> 


v' U* + y) 


, and the sine of A B C 


bebg ^xy<, A C is 


5 >r v B p 

i {^’ F '/) 


: but the weight wliich pro* 


duces the friction is three times the weight of a single block, 
the liriction cm '|be upper surface being derived from the 
pressure of ttb higher Idock, aud that on the lovbr fiom 
the pressure of both blocks; while the tcudeney to descend 
bebtigs to the lower block only, and is tlierefore. expressed 
by + hence we have the equation V § 

{it ^ fj) ; therefore | {x + yj * x d k y, 

k d* F) ® ^ ^ {C* 4* y® =: j 0 ,r y ir 1, ^ « y which 

m the aine of A B C» and the friction is in dtis case to the 
, oblique resistance as 1 to “ 5 , and to the pr^giiye pearly as The friction • 
10 to 47 : St) that whenever the friction is greater tl»an this, (•t.ff.cicnitorp™ 

whieh 
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of blocks in 
Qiost positions 


When more. 


ruction of 
rontmon brirks 
half the pres¬ 


s'u re. 


18 bricks tni^bt 
stand at an an 
glc of G(J". 


'/wo modes in 
whirli ’h y 
tniglil give 
WiV. 


'Dibich is almost always tbe case witli the materials commoia- 
ly employed* two pairs of eqtuil blocks meeting each other 
ia this matmer will be se<;are ftom sliding ia every possible 
position. If there are more than two blocks on each side# 
or if the lower blocks are larger than the npper otie, the 
force tending to support the lower ones, which is derived 
from the pressure of the njrper one, is twice the immediate 
friction occasioned hy its weight, since the same pressure 
nets in two dilferent plac«i| and as long as this exceeds the 
difference betw'ptm the fVietJon and-tlte relative weight of the 
lowcf block or blocks, they'will be secore from sliding along 
the abntrnents. For example, in the ease df epmmon bricks 
or stone, the friction is at least hnlf of the pressure ; for if 
a brick be placed with the short side of its end downwards 
on .another which is grtidimlly raised, it will failover before 
it slides? wf may therefore stifely estimate tlie friction as 
equal to half the pres’.nrc, the tangent of the angle ABC 
being *5, its sine ’446, and its cosine *85^2. . Now if the 
whole aperture he supposed equilaternh the sine of DBA 
will be *5, and its cpsine ’HOf); and the sine pf D B C near¬ 
ly to6; and the friction A C will be to the weight B D as 
*45 to I, and to E B as () to 10, so-that 18 bricks on each 
side might be secured from sliding by the double effect Of 
the upper pair. 

There are howcecr two oilier 'vays in which such a sttpe- 
tUre might give way ; the lower portion revolving on its 
lowest ppint, aqd the higher cither moving wdth it towanfo 
the oiiposite side, or sliding upwards in a contrary dirtjctiout 
and in order that the pile may stahd; it is obvious it 
must possess sufficient stability in botfi. these /fespeiiits. 
When tliere are ouiy two block's on each side^ if/is 

easy to dytennine wdiether or no their breadth k wufi^eieht to 
prevent their both falling iiiwaitls, by descrihittg rOotid the 
triangle A BC (Fig. lb), a segment of a eifcfo, '%«fcrng 
11 E vertical, and jomiug A E, 6^^ 

v|ith the'diagonal A F, or he bclow1t. *^^yf'#ere are more 
limn Ivvoi jHecipH on each side, in pbler to deterAdne th^ sfo- 
fiility of nuv joint A B (Fig. 1^),' let A C ibid D E be hb-. 
,ri?»1,>«nd F ^'vertical, dra# D B'C. make 
and D'J 'Jfoi’Woiilai md equal to likif A iCt thdb if'T* t ‘ IhW 
■ ' ' ' ' ' below 
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be!oW the »tt*ncttite will not give way at the joint A 

The fh’nioiistratton may easily be dethieed from the priaci-Two modes in 

pU*of the equality of the horizoutttl thrusts in the cajre 

u»i ex;|iij|ibnna); and it may be shown, tlvat, if the aporbtre way. 

be cqviihiteml, 15 common hriclvs on each suie,will stand, 

bnt lb w ill give way at the sixth joint from tlie mnnmit^ 

The Rts#bility is however less consliieiablc with respeet to the 
second joo<le of fihiuie, in w hich the upper brick slides out¬ 
wards, while all below it fair^wards (Fig, 18 ). Ip this 
ease \'.e angular motion of the tvvo portions is iuitialty equal, 
the nmats A and ii temsiiuiug fued. The velocities: rnj' the 
centres ol' gravity reduced to'a vertical direetioa are as the 
distiuces C D, 1) E; in order therefore that there may be 
an equilibrimbj. without iVictiou, tbe weight of the upper 
]>ortioii must that of the lower as D E to C 0; and 
in all eases the force of A 0 , tending to support D F, is to 
the weight D F, acting at its ceutro of gravity, a$ 

AO.C0 to FG.DE, or ns AG-^ to F G. The 

friction of the xjpper block, of which the magnitude may 

be detenqihcd in the nuumcT aheady sh^wn, will act upon 

the a hole Icpgth of tlie arm F G, while the weight of 0 F 

octp oply, q« the length of half D E, consequently its effijct 

umst be consideicd as increased in tlie ratio of D E to tvvicc 

F ,G. Thus if we take the example of aw equilateral aper- 7 bricks won],i 

turG,,euit«trucU'd with 8 Cvunnion bricks on each side, 

' 1 ■, -.I I • i ' ri Co ‘^'Wuweighl; 9 

without eptpent ol any kmd, L 0 will be 0*3 inches, D E wuuld not. 

and, F G /il; hetme the brick A will prod.q^ce imme- 
dj^lely a. fprec equiyaleiil to the weight of 3*4 hrirks, and 
by its friction, whjeh /V pf its weight, another force equj- 
yaleift to ihe,;Wi?ight of 7 niore; consequently the sum of 
bpth wUl be fuljly adetiuate to the ^upport of tlio 7 brh:ks 
wbieb few the lower portion, of ti e stVuctm e, i?iit if we 
inab<2 the ^me culculatlop for ,9 bricks, wc shall find tl»ut 
they ,wtll pot stapd without spine external support, ’ ! 

ft 4 jbvip|Ji»,M|bat iq. all these casi^s ll»e udditiou of any This compared 
k4d*at t|ip summit of the structure would very materially ''nh auBwh. 
increase its stability, ^pud even, a bloc’k, of su^ciput 
magnitude to fiU Up • tin:,Angle only, would enable us consi¬ 
derably to o^teud tiif base* it is also td'iuu, that an inclined 

. ' facing 
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facing nf this kind 4a not distinguished from an arcU by, the 
want of a ko}’ stone, since the two middle blocks act. nearly 
4a thpe same maimer aei if they were uniled, except when tlpey- 
are forced outwards by the pressure of the lower parts; and 
a centre is as necessary fur rasii^ a facing of this kind, as if 
it were an arch of any other forui. 

I am. Sir, 

VA«r very obedient serviaiil, 

I7 0rt. 1807. ArSOPHT'S. 

Flattened Posts<iri0^^Th^e equilibrium of , the foutcuetl arches, 

ardip^ ver commonly placed over windows, may be determined in a si* 

. milar manner., the principles being the sar^e those which 
are employed in the constraction of A'ig. H and Pig. 18. 
Sapposiug the blocks without friction and of equal Imight, 
if their divisions converge to one point, theSateral tlirust 
will b^ equal throughout, and the whole will remain in equi*- 
librium, provided that the ends do not slide outwards. In 
order to find the breadth which is within this limit, let the 
horizontal line A B<*(Fig. 19) pass through the centre.* of gra¬ 
vity of the blocks, draw any line C B from the centre of 
divergence C, make B D rr A 11, jom C D, and let tlib 
Vertical line B E mtet it in E; then E F, drawn to the in¬ 
tersection of the semicircle E F O with the lower terminal- 
tiou of the blocks, will show the direction of the abutnie^t 
d, which will afford an equilibrium; and C ll parallcHo it 
will detenoine the greate.4 breadth that will stand. But 
since the blocks thus disposed, and »a);qKn*ting a wait, c«»i- 
ndt slide aw4y without displacing the superiocutnbeftt 
weight, the whole wall may be cons'klered as adding to the 
bdght of the blocka, arid the stability in every cifec that 
can occur in practice, mnst be complete: it k only iiece^- 
eary to reduce the horizontal thrust as nturih as poaaible, anti 
this must be done by making'the point C as near the bioeka 
as coaveuient: the thrust being etjuaVto the-height of the* 
partioM Ai^H, suppo^^ing A C li half a right angle. If vie 
vvish to esftmate 41m the cirectai>f fndtioti., let tlie segment 
B to contain a tight atigle diminished by the artgle of 
thi;ti O.<K| |iaraUepto E1, will be direction of tlie 

abutment 
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abxitmrtit which will secure the blocks froai slidiog o«t> 
wunU, with the uisjii.stauce of the force of frictio«» Gehe»* 

-rally however the obliquity must be much less than this; 
mid the resistuuce of the abutment becomes capable of be¬ 
ing' exerted in the most favourable directiou that its frietioa 
will allow, that is, iu a directiou more Dearly vertksid than 
the perpcuilicular to lit. surface, for cvample I^M, M L N 
heiug- the angle of repose; and. If we wi«h to liave the thrust 
equal throug'hmit, we must blocks of such a form 

that their tbvisions may make, with the lines converging to 
C, angles eijual to M L N; this however would lead* us to 
make the middle Idocks of tire form of inverted wedges 
fFig. 20), or at least to make their division* parallel: but it 
will be sufficient iu practice to cause the parts next the 
abutments to converge to points someveHat netirer thtm tlw; 
point of convergence of the middle ymrls (Kig. 21); tmr, 
indeed, has this arrangement any material advantage over 
tlie si ropier, form of lines converging to a single centre. 

From a oonsidcvatiou of these principles, we may derive Obinviition* 
some useful inferences with respect to arches in 
especially such as are employed in buildings. The objtx'ts 
to be attained in the construction of an arch are to diminish 
as much as posi-ible the honzontai thrust, and to secure the 
stability by such an armngeuieut as ref|«ires the least size 
in the blocks and iiranesa in tlie joints. The Mze of the Sl-e of the 
blocks roust be such, that the curve of equilibrium, under 
the pressure actually produced by the w'alls, may bd every 
where included within Hheir substance, and even without 
eoiiiiug very near their termination; and the horizontsd 
thrust will bo less in proportion us the curvature at the vCr- tiirusi. 
tex isf greater, that is, other things being equ^, us the arch 
■ija -liigber. Supposing thg Height of,the widf supyaMted by 
the arch, to be very consjderabio iu proportion to that of llie 
arch itself, the curve of equilibrium must be yerj^ nearly , a Curvaiure. 
parabola; if the wall is raised but little above t^iu arch, it 
will approach to’ a sc^gment of a circle. In order tshej'cfore 
to tttid whetlier the sisse of dte blocks is sufficient, desci-ibc 
a parabola through the siinmit and the abutments ; and if 
it pass wholly with ip the blocks, they wdll stand; provided 
however that their joittta are either perpendicular to the 

curve, 
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cAint-LARY ArtroN. 


Cirole prefera¬ 
ble* to the> cl- 
Iipsijs. 

Pointed arrh 
be-it ill ccriaia 
ca-icsi. 


Ill othtTs the 
circular. 


C j il m le* 
’ *ti ui Hu^d 


curve, or arc within tlie limits of the angle of reposfc on eir 
iher side of the perpendicular. Bpt if the wall is very low, 
and the arch fiat, a segment of a circle will be more cor¬ 
rect than a parabola. Hence it is obvious, firsts that.a 
meat ofcircle is a better form for an arch than an ellipsis 
of equal hcig]bt and span, although less pleasing to the eye, 
the horizontal thrust being lesS: secondly, that fur the shme 
reason, a Gothic 6r poiute^l^ch is preferable to a SuKon or 
semicircular arch, when its’fliight is greater; and even when 
the hqight is equal, an arch comfKJsed of two parabolic segr 
inents meeting ip the vertex is eti-ouger than a semleifcolar 
arch: for, supposing the wall very high, the depth of ^he 
arch stones of a semicircular arch must be at least I'ir of 
the span, in order that tbe arch may stand, hut that of the 
stones of a Gothic arch, composed of two [laraholic seg- , 
ments, mayl>e less by one twi ntietli; the jmiabola of erjui- 
llbrium touching in this case the internal hmit of the arch 
at of its whole height above the abutments. If, howT 
ever, the ajch Is fiatter, a segment of a circle will he some¬ 
what stronger than a pointed arch compo.^ed of parabolic or 
elliptical segments. %V1 k‘u the arch is liiglur, it is obvious 
that a single circular cumi is no longer applicable; and in 
this case, it is of little consequence whether the segments 
be circular or parabolic, either of these forms approachiug 
sufiicieintly near to tlic curve of equilibrium, atid botb pro¬ 
ducing equally a much smaller hohxontul tluust than a se¬ 
micircular arch. 


Adtliiionui Hcmatks the capWury Actions c^f 17niih» By 

Aj.m'ls. 

To Ml. NR’UOLSfIN. 

.SJf?, 

Xt has been observed, with ^pparcbt jiistifc, by Mr, 
L'jpl.ui, that the force of capilhuy action, otlmr things 
bun,,, cc^ual, uu^t be propoitional to the svjuare of the den- 
•-ify ut H hqujd; and it is easy to deduce this result fioiii 
M. the 
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the demonstrations which, you did me the Honour to insert Capitlarj 
in your 70th number, The urea of tire triangle A E C ^ 

(Vol. XVUl, El. i, Fig. 6), which shows the magnitude of 
the cohesive force at C, is proportional to the square^ the 
^jne A C, rcpresentiivg the distance to which the force of 
hesion extends; and if the same number of pgrticl^^ be con-* 
densed into any smaller space, the force Wjli ifemuin the 
same, and it will still be propc^pnal to the sqmu.e of the 
number of particles concerned-^^ior, in other words# to the 
square of the density of the suhstunce. 'The same remark 
i$ also applicnblc to the tension of the common surf^^ of 
two liquids, or of a liquid and a solid; and this deteitnitia- 
tiou of the force ought perhaps to have been employed in 
the investigation of “the angle nf contact of a solid with a 
fluid”; but it is veiy singular that the result of this inyesti- 
gatiun will be precisely the same, wbetlier we proceed on the 
supposition of a tension proportional simply to tile difference#, 
or to the square of the diflereuce of the densities. Tims if 
the density of the fluid O B E (Fig. 6‘) be called a, that of 
the solid B, 7/, and that of u 8<x‘ond fluid, supposed to oc¬ 
cupy the space C B A» c; if the tension be simply propor¬ 
tional to the diflerenc*e of density, we may call the forco 
acting in the direction B A, h —c, in tlie dirtffion B B* 
a —-A# and the difterence of these, ^2 b-—c —o, must be equal 
to the force «—'C in B C, reduced to the direction B 1^, and 
must be represented by' the line B II, if a—c be represent¬ 
ed by B C or A B, A H being -i p '—2 c; or if A E be called 
a —c, A il will be b —c. Now if, instead of b —e, a — 
and 0 -—c, we take th«ir wjuares, the difference of the first; 
tw'o will be c C-—o a—*2 h c -4-'2 a b zz.^ b {a--c) — (fl «—c c) 
zz (2 6—/'a 4- cj)* (o—c), which is. to («—c)® ns 2 6 —a —c 
to (B—c# and B fJL wiil be to B,C hi the same propnrti|m ns 
beforel It is obimus that wl»e« lhe«*te is only one fluid, 'and 
c — ’o# All must be to A E us 6 to o, upon either supposi- 


.Tlic two Suppositions are however not iudiflereiit wiBi re¬ 
spect to many othm- case^ of the actions of (^piliary forced 
'I hus if tvvo liquids by capiliMi| of peHeqily w'ettiug a tube, 
supposing Wh of them'to bl coiiUined in it iit the same 
time, the whole ivtaght aiipported % the force of capillary 


acUhR 
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CapilTarvac- action would be the rame as whou the densest only^ is con* 

tioa of fluids. jj, jp p{,g tension of the conniion fiurffiee were 

•imply as the ditVerence of the densitits; but it would be 
abv^’fl less, if the tension were as the square of the dlfft'i^ 
ence. 

It is very easy to detertnine, this point by a simple experi¬ 
ment. Take a clean capillary tube, about oiie ieulh of on 
inch in diameterit and immerse it in water, so that about 
half an inch of its extreratiiy may remain empty; iintro<luee 
slowly, With a brittle, ashiall qiiautity of oil in suecejfsive 
drop*, so sip to form a thin cositing on the water. It wbl 
then't»e,observed that the lieight of the Hukl is very conspi¬ 
cuously diminished, and reduced to about tiiree fourtlis, or 
two thirds. Your renders sire not ret|nired to jihice implicit 
faith in the anonymous statement of an experirneUt: they 
may easily repeat it for themselves; and it is only adduced 
in support of a chain of reasoning founded on nuithematical 
analogy. 

In this respect , therefore it cannot be allowed, fhsit Mr. 
Laplace’s second method id considering l^ic effects of capil¬ 
lary acliou is so perfectly fcatisiin.tnry as it appears upon a 
cursory examination; for bpth deiuonstration and experinieut 
are iu direct coutr.adiction to his assertion, that “ li the in- 
delinite vessel, iu which the parallelopipeelpn is itmuersed, 
ipclude any number of fluids placed horizontaily one above 
anotfcr; the excess of the weights of these fluids contained 
in, the tube, over the weight of the fluids which it woujld, 
have contained without cnpiriaiy action, is the same as the 
weight of the fluid that w'ouhl rise above the level, if the 
vessel coptaiiu^d ouly that fluid in which the inferior extre¬ 
mity qf -the parullelopipedou is immersed.” Jouniai, Vpl. 
XVII, p^iii. 

tlpon l-heae grounds we mny infer, that if u great nuni* 
her of Jiquids, becoming uiseiisibly less and less dens^, and 
the density of thdlavt being inconsklei^ble, were contained 
in the isftkte tube, tlidr eapillmy aetiqn wquld be wholly 
^citfojed; and it iff not impossibh; that the eapitlar^- /orccs 
of yartmis sul^tances, ot density, may be|ifeewhat 
niodilicii liy tl*e more or Ifi&s abrupt chmigo ^ at 

their fcurifacc ; since there is reason to think, fs we have al- 
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reafJy saMJ, that tlje density of all botlies b a little diminish* Capillary ac- 
ed in the neighbourhood of an exposed suiffaee ; and when fluiils. 

these bodies come into contact with others, new ymi^Jties 
may again arise, from the effect of the mutual cohesion, on 
the superlicial density. 

We may also obtain, fmm this important law'* a very dis- 
tiijct idea of the manner in which a drop of a lighter liquid 
spr(3afls itself on u heavier: the sum of the tengions of the 
two surfaces of the drop being.4w,ays smaller than the ten- 
sion^of the surrounding surface, ' When, however, one drop 
has thus diffused itself, it leaves un invisible fflm on the 
surfu<‘e, which reduces the tension to an e«juality witfi that 
of the drop; and in this state of the surfa|!e, a new drop 
will remain undisturbed. The form of the lower surface of 
the drop w'jll be of the same irature with that of the upper, 
its curvature heitig prop<.»rtional to the height above a cer¬ 
tain line, at which the internnl ainl external pressure w'ould 
become equal. It cannot therefore happen, except by acci¬ 
dent, that the surface of the fluid shonlti remain perfectly 
hori/oiual, although it may require a very nice examination 
to defect its curvatur€‘. For example, in the ease of oU 
flouting Joii water, the tension of the sinface of the oil is 
only alxmt lialf as great as that of the water, consequently 
tfie tension of the common hurl'ace must be about one fourth, 
or half as, great as that of the oil: but the inch nation ^of this 
aiirface, to;t|»e horizon, when the drop is thin, ia more than 
ten times as great as that of the upper surface; conseqtieutly 
the direetton of tlie Joint effect of the tension must be in¬ 
clined to the horizon in an angle about ongj^foarth, os great 
as ti»at which is contained by the surfaces of the'drop; and 
tbq cojrtignous surface of the wpler must , 5 ;a»siitt^e a simtbr 
direction in order to counteract this force: this will require 
a slight depression of" the drop, and consc^entiy a slight 
fttteratiuu of its curvature, but the general result \vi-1 be the 
Situne. On the suppositlou of a fbree simply proportional to 
the differeiicf# of density or of capillary force, a still greater 
derbngem^i^l of tlie general^^dvfoce would,' hr this caae, he 
required : so that the phenomena of, drdpsjlibating in this 
matiner, have not, ixi fact, m>y tendeu^jy t6 establish such a 
law, although they may appear at first sight to favour it, 

The 
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parf of Hu; univfr.so. If they rotainccl tlicir llicy 

would periish from inanition. They are uniiiiquHitited with 
want; they feel not its pains; they, incur tJOt fts danger. 

. Nature saves thtovi from it by that axiom, which has been 

cedauium fir ‘ " dines. The , state of 

food. stnpefaction, in which their vital principle takes refuge as 

, long as the cold and its companion want continue, occasions 

ThisRtiipnr them no tineasinesi,: it commences even with a sensathm of 

i!ot painful, ,, , ^ ' 

Vutpleasurable, tranquil enjoyment, a scKti^gcm nOt unknown to ourselves. 
Not a dsoaiu, It is rerlaih, that being thus benumbed is hot even a disr 
case.: that the (Innvsiness^ which brings it on^ is pleasuralbk’!: 
Imt friendly to tJiat sleep is an asyUim, in which life (ovtifies itself, cxpc|^d- 
ing less, and husbanding its resources: that it is even a pro¬ 
tection from the iiijurics as well as from the pains of cold: 
Olid renders ihc and that it renders living ’bodies more capable of retuiaiug 
toniluctorof by diminishing thciv Conducting power, ‘ 

heat. \Vhen the Cold increases with tod much violence, man bd- 

When our comes insensible to it. If one otMiis limbs treeze, he does 
weare^msOTsi- not perceive it, till he is informed of it hy others*. On the 
We of it. contrary, bo-fancies himself At length growing waimcr ; and 
go if no one of his limbs bo more a&cted than another^ tiis 
slate seems plcasuriiblc: lu; feels a seducing and delightfiome 
propensity to sleep : he is angry w'ith his friends, who urge 
him to walk on, mwl prevent him from indulging his hiclina- 
tjpu: he intreats them, to let him close his eyes for «i few 
moments; and if (hey yield, 4e falls ^Icep, autr appeais 
dead like a dormouse. i’f 

Hi'!death in I.et «s ycutuie to suppose, tbat .he is Dot nirdre dCa<J tp 
Rf>pa^nt,^\ike reality. There islio doubt in this case, but hh vroulii steep 
that of oUier iji^e thodotmouse, deprived <)l thought iujd of apparent yjtal 
ammats. pit’least as the same temperature 9«u%&4, 

tjioush it may may even piwu^e, t^at luvwo^ld and cothplej^y 
end in CKtiiu- lose his lifi| at the es;pir^(,h>q of a cert@dn time^ if he ft'Ceil^ 
non of Ufji. succour: fbir ift8tainc<&' hi^fcr lus % was cpt^^uti^dj, If ,hc 
^ vvftce Dpt ,qr .fffar fhp hfbit pf,the 

,, , , jjiital.ftibcflpns entirely 

too long contihuantc, sp as tq^stop thejdimen.- 


end in 
lion of 


'jbis common ihWanS 
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t$ry transfusion of the fat, or stiften the organs to such a de¬ 
gree, as to cause an absolute cessation of their secret move- 
liK'iits, which appears to be an accident that the mammalia 
are liable to, though some of the serpents and gelatinous ani¬ 
mals are not. 

* 

This important point, that the general vitality of man is We may infer 
merely suspended in this case, is indicated by the repeated ing^fronTa^iart 
cxpenencc of northern countries and lofty mountains with to the whole, 
respect to the particular vitality of frozen limbs. 

It IS by no means uncommon for the nose, ears, hands, or FfFect of cold 
feet, to freeze in cold climates. If this be not quickly re- wngl* 
medied, the contrast beiwecft the living state of the rest of 
the body and the incipient death of the limb at,tacked occa¬ 
sions this limb to sphacelate: Nature cuts it off by the stre¬ 
nuous resistance of the contiguous and threatened limb, If 
hasty means be adopted to remedy it, the too rapid distension, 
of the capillary vessels by the fluids contained in them rup¬ 
tures their sides, aiul CNtiavasaiions take place ; the commu¬ 
nication, instead of being restored, is thus completely intcr- 
ru]»te(l, and a gangrene is induced from the same cause. The Effects on V(*. 
same thing happens to those buds of plants, that aie exposed p**bles simi^ 
to the rays of the sun, befoie the frost that covered them has 
been dispersed ; while those that are thawed gradually in the 
shade receive no injury. “ Nature,’^ says tiie great Newton, 

“ is consistent with herself." In all things and at all times, 
she follows the same law^s. The more she is observed with a 


philosophic eye, the more wc perceive, that these laws are 
fbw, and combined with admirable, with astonishing benevo- 
Ichcc, 

It is the same then with the limbs of animals, as with ^hej^must b* 
those of vegetables. If they be thawed with cautious slow- miJlshing mi 
ness; if the part frozen be removed from the extreme cold it ^ 
bas expelicnced to a less degree of coldj if it be rubbed*' * 
with snow, then Immersed in the water of melting ice, and 
this be sufferejl to w'arm gradually, at first by the mere con¬ 
tact pf tb| contiguous unfrozen portion of the limb, the part 
will recover its local vitality. The cure way then be 
completed by very small successive additions of water a little 
VoL. XVII’^—Die. ISOr. S warmer 
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warmer than that by which the part was thawed, and thus 
the limb be saved. 

Similar treat It is agreeable to all analogy to believe, or at least to sus- 
pect, that what thus happens with complete certainty to 
ceed when the every limb, under such circumstances, must also take place 
with respect to.the whole of the limbs, if the same or still 
greater precautions were observed, if tlie delay of succour 
be not too long, and if its application be not too rapid. 

There are Instances of eScctual as^stance being given to men, either 

frozen, which however is perhaps doubtful, or at 
leasteprofoundly benumbed, have occurred frequently in out 
glaciers, and are mentioned by our colleague Rainond. Hal¬ 
ler regrets, that no means were tried with a man, who was 
thrown up by a torrent of melted ice long after he had been 
buried under it,.at least tis far as could be judged by his 
dress, though his skin was not in the least discoloured. 

Our learned colleague Portol, in his excellent work on 
asphixies, points out for that which results from cold a me- 
thpd of treatment founded on very good principles; but I 
but too hasty, am apprehensive it would be found too hasty in its progress, 
as it is more so than that employed in the case of a single 
Should be limb, and it may be presumed than a general aOeCtion, beiitg 
Slarf itTa mere more serious and formidable than an affection merely local, 
local atfecuon, must require still more circumspection in the progressive gra¬ 
duation,,of the means employed: the rupture or even aneurism 
of a few vessels might have much more fatal consequences in 
this case. 

Be it as it may, it is evident, that the first steps are al¬ 
ready taken toward a constant and complete theory of the 
effects of cold on plants and animals, in respect to the degree 
of temperature, that suits each species. But if this uew 
branch of the beautiful stream of knowledge be opened, and 
begin to excite our attention with advantage, we must con- 
butnet BufE- fess, that it has not hitherto been sufficiently explored; that 
qf the, iniporta^t phenomenon of the life or death of men 
■froaen jpr simply laid asleep by cold we know nothing certain¬ 
ly^ either with resiject to the periods or the physiology of the 
transi^h Bum one of these, to the other, the succession of 
n^eans; to be employed for the preservation of those whose 
. * lives 
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lives are thus endangered, or the path to b'e pursued fot the 
advancement of our knowledge of them. 

ExpcrtmeiU-s have not been repented sufficiently or with Desiderata, 
dije, regularity ; they have neither been as scientifically di¬ 
rected, nor its scrupul(>a>ly described, as the case requires. 

It appears to me therefore an object worthy the. ftttention of 
the class, to point out these experiments; to indicate the 
proper path of inquiry with a vje'w to improvement;, to as- 
ceruiin, whether man be in fact, like'the bear and the mar¬ 
mot, au animal that cobi benumbs and lays asleep wifbout 
killing; rvhether it be true, that he can endure being com* 
pletely frozen like the sorpont; and whether in this extreme 
case a gently graduated warmth, aj>plic<l ij\ time, and slowly 
developed, would restore life. This might throw a grea^ 
light on the question, which I>is. Herholdt and Ilafn have 
yet treated but in part, and the term of which you have pro¬ 
longed- ‘ 

We sec that severtU animals destitute of vertebra?, among DifFcronce In 
those with vertebra; serpents, and aintnig the mammaUa a 
great number of the smaller species with cutting teerh, sleep 
three or four montlijs, or even more, in u very moderate de* 
gree of cold : that a greater degree, and this in different pro¬ 
portions, is required for the several species of bears, the sleep 
of which too, in this state of imperfect ilenth, does not ap¬ 
pear to be so profound,or the sUapen*«ioii of life so complete: 
that man falls asleep in a still greater degree cold: that it Man, 
is more than probable, nay almost certain, that judicious 
means, prudently administered, would be capable of awaking 
him from this dangerous sleep, so near akin to death : and 
that it might be the,same with other nftimals, or, .indeed, Perhaps all 
with all animals, that are rendered torpid^ otily Uy a degree 

of cold still greater than that which deprives man of the ap- torijidby cold, 

and recovered. 

pearance ot lire, , ■ 

Every particular, even to the minutest, that,the respect-The minutest 
able monks of St. Bernard, and the gnlclos to the glaciers of bTcob 
the Alps and Pyrenees, can' give, should be collcctod, 1 lected. 
even think that the class would do well, to call the atfentioii 
of all the learned to this subject, and patticularly to invite 
the four academies of Europe, that are best situate to pur- 

S ^ sue 
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W«,js have no¬ 
thing to do 
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ences^ 


Suspended 
animation of 
drowned and 
suffocated per¬ 
sons already 
restored. 


lixpansion of 
air by heat, 
considered as a 
first moter. 


*ut It with success, those of Petersburg, Wiliia, Copenha¬ 
gen, and Stockhuint, to investigate this point of natural his-^ 
lory. 

To this political circumstances can be.no obstacle. There 
is never war between the learned, between academies. Nei¬ 
ther our eitqseror nor the king of England has dlsappro^d 
your communicating with the royal society of London for 
the interests of the sciences. Spientilic voyages have been 
respected by both putties. In tb^ electorate of Hanover the 
university of Gottingen was protected by our army. The 
repu'blic of letters, that gredt and noble benefactress of all 
polished states, ever preserves its honourable atid frit*udly 
neutrality* 

Already many of those who hap{K'n to be drowned, or suf¬ 
focated by carbonic acid, are icstorcd to life. These are 
two provinces, which Humanity has conquered from the 
empire of Death at the tivo e.\tromities of his domain: for 
these two diseases, so long considered as deaths, are totally 
different in their nature, and require opposite means of 
cure. 

Those princes, who dispute with each other the territories 
of the living, see \vith regret by how many murders they 
most be purchased : they w'ould be the first to encourage the 
peaceful labours and fraternal correspondence, that might 
conduce to recover frotn the yet doubtful bonds of deatli a 
third class of its victims, men benumbed by frost. 


IV. 

Dtscription of an Enginf for affording Mechanical Pmoer 
from A^r e^anded by Heat; by Sir George Cay let, BarL 

’ To Mr. NICHOLSON. 

Sc|t, Brompton, ScpI. 35,1807. 

r ’i ' 

Obaierved in your last vol. p;0f>S, thatsome experimenU 
have b^n lately made in Fmitee upon air, ek{*uuded by 
heat, applied ^ a first mov^,1te«ha^haniical pUiiposef. This 

' 'Jk ‘. .. ', ' idetv. 
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{(lea, as 3 ’qu juetlj^ retpark, is by no means new in this 
copiitry; yet 1 have not heard that eny successful e*perU 
nients have been made, exclusively upon this principle, in 
England, though you hint that something promising has 
been accoaiplished relative to it. 


The subject is of much importance, as the steam engine iti advadtegcs, 
has hithert(» proved too weighty opd cnmbroUiS for most 
purposes of locomotipu; whereas the expansipu of air seems 
calculated to supply a mover free fiom these d^ects. Under 
this impression 1 send you a sketch of an engine 1 projected 
upon tins principle several years ago; it was made on a con¬ 
siderable scale at Newcastle, though I must confess without 
success in the result, which I attributed to the imperfect 
manner in which it was executed, the cylinders being made 
of sheet topper; and so irregular, as not to be rendered 
tolerably air-tight by any packing of the piston. I think 
there euu be no doubt that the scheme is practicable in some 
wav or other; and I conceive that the ftum of themigine here 
sketched will be the basis of whatever experience may prove 
to be ad'Jitional rex^uisite to perfection in the apparatus oi' 
the air engine. U 


A and B, FI, VHI# I, are two cylinders, placed one Descripfion of 
above another; O, their respective pistons cohnected an engine; 

by one rod. F is a cylinder, containing a fire in a vessel cvlL- 

withtu it in such a manner, that any air passing between the dor & a Work- 
upper and lower portions of it must go through the fire. 

Tins vessel also contains a long -cylinder, open at the bot¬ 
tom, and directly over the centre of the fire, fot* the purpose 
of holding coke or other fuel. This cylinder is covered at 
the top, and packed air-tight yrh^» it'has served the purpose 
of permitting the fire to be lundled throutgb it; and lias been 
filled pith fuel. 

The cylinder B is fitted up to answer the purpose of a 
double stroke forcing pump, or bellows, to drive the air into 
the u^per {mrtion of the vessel F,. from whence it passes 
downwards through the fire for the purpose of consuming 
tha smoke (the fresh fuel being supplied from the reservoir 
above) in its passage through tlm more completely igmte4 
cindei^ below. In this act the air is expanded; and, by 
means of pipes from the |&w«» portion of F, ^ is conveyed 

alternately 
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alternately above and below the piston of the cylinder A, 
In each pipe is fixed a stop cock or valve* so constructed as 
to open a passage to the external air, vviien it shuts the con¬ 
nexion with the fire vessel. These cocks are worked by a 
plug frame. ' - 

From this construction it will appear evident, that what^ 
ever expansion the air rec^ves, its pressure will operate alike 
upon the piston of the beiiows imd of the receiver; and 
that always in opposition to each otirer; Hence the power of 
the stroke will be in proportion to tlljc excess of the area of 
the receiving piston, over that of the feeding one, rhultiplied 
by the expansive force of the contuiued air, and by the 
length of the movement. 

The engine If, when the engine is well constructed, the expansion of 
maybe uspd for j[(| keeping up the fire, be not found sufficiently sensi- 

poiw! water!' hie, Still the form of the eiVg’infe is such as to admit pf either 
infihmm able gas, oil of tar, or other infiamrnalde matters, 
being injected, each stroke, ujmn the fire; so that all the 
heat generated by the united combustion may operate 
without waste ; pethaps even & slight stuinkUng of water, 
either upon, or round the sides of the fire, might answer the 
purpose. It scarcely need be obaeiryi^* that a tube con¬ 
nected with a small forcing pump' only things re¬ 

quired for producing these effects. ^ 

- *1 > ’ '' 

] remain, Sir, 

, Your obedient Servant, 

GEORGE CAYLEY. 


V. 


A Lett&r from Mr* Robert Harrup to the Editor, tm the 
f of Wheat* 


To Mr. JNICHOLSON. 


Reference to 
the author’c! 
former pajMSTi ’ 


JIN a former eommnnlcallon t^ smut in wheat, insemd in 
ypiir ^pnrhal year^ I gflp)!#n ucewunt of some experi¬ 
ments #hich proved, that cau^ dl; the disease 

S '' m 



DISEASES OP WHEAT, 



is smut mixed with the seed, and that although the diseased 
grains do n<^t vegetate, they produce smut ears in the .^crop. 

It was also shown, that the seed corn prepared with lime 
prevented the disease from proving injurious in any consi¬ 
derable degree. At tliat time my observations led me to 
conjecture, that animalcula mi|ht probably be the primary 
cause. By reasoning from analogy, it still* however, re¬ 
mained doubtful, whethei* these rniuute creatutes might not 

be the eltect rather thaii the cause of the disease: I there- 

- 1 , ^ 

fore resolved to attem|<t an analysis of the smut itself 

From various unexpected circumstani:es I have befn pre* On the mus* 
vented completing the intjuiry, and am at present only war- 
ranted in announcing, that one of the component parts of 
smut is the sole cause of that destructive malady, and that 
wherever it exists, whether jn the seed or in the soi/, the crop 
will be tainted. My chief motive in forwarding you atiitr 
time what may be deemed a premature communication is, 
to earnestly recommend to all practical agriculturists the 
following receipt for the preservation of seed wheat, 

Put the wheat gradually into limewater*, at the same Receipt for 
time carefully taking off the light grains which float on the 
surface. After standing covered with the water to the depth itwcll in liin*»- 
of five or six inches, and the , vessel closely shut ^g for 

twelve or fifteen hours, stirring it twice or thrice in that time, some hours in 
the i||||bor is to be drawn off, and the wheat put on - floor. 

The following mixture is then to be poured regularly over lime powder, 
it, VUE. Lime, five pounds; boiling water, ^jhree gallons: stir 
them together till the Ume is reduced to ft'^|)p,wder, which 
will happen in a minute or two. It is then to be intimately 
mixed with-the wheat, which after lying covered with efoths 
for some hours may be dried with lime in powder, and im¬ 
mediately sown. The above qnantittes are sufficient for five 
bushels of grain, and more ougitt not to be prepared toge¬ 
ther. 

« 0 0 » 

LimeWiAer is mado by mixing (boRidg) water an4 fjr*‘cldijne toge¬ 
ther, about uno pound of Jime (mdru or wUl be sufficient for tlirtie 
gallon^ of water j andj after skandiiife aii'hituif'dytivo id a covererl vessel, 
pouring off the liquor^ whim'll not used, hfe- S:«pt ' 

iaa vediol closely shut. ? 


There 
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An alkali There can be little doubt but cither of the fijted' alkalits 

blv”have*thc^” Would have the same effect as the lime; but as they are now 
e£^t oHime. under trial, 1 do not venture to recommend them till 1 am 
certain of the result.' 

Other diseases Although smut istlie most destructive, yet there are other 
of wheat. disease^, incident-to wheat, which are sufficiently injurious 
to deserve attention. 1 aludl therefore take the liberty of 
majking a few observations, on eucb of them. 

in the second editiou of Adams’s Bssays on the Micro* 
scope by Kanmacher a description of animalcular eels is 
given in what is there called Uighted whmt- The grains 
are said to be blackish, and contain a white soft substance, 
which separates into numerous filaments when put into wa¬ 
ter. 

Account of the Needham was the first who discovered, that each of these 

eeirind«^ed was a living creature. He sent sotpe of the grains 

coi^h. to M, Folkfe, Esq., at that time president of the Royal So¬ 

ciety, with an account of his discovery. They were deli¬ 
vered to Mr, Baker for examination, who after repeated 
trials could discover no other motion than a separation of the 
fibres or threads, which he imputed wholly to the elasticity 
ill them; and perceiving no. token of life, after watching 
them with due care and repeating the experiments, an ac¬ 
count thereof was sent to Needham, who firom his own trials 
found out the cause of failure, and advised him to c^^p the 
grains before he attempted to open them. This Method 
proved successful; and a1^ different times after this Baker 
made experimehi^ with grains of the same jjurcel, without 
being once disappointed. He soaked a couple hf them iq 
water for the space of thirty-six hours, when, helievirig them 
sufficiently moistened, he cut one open, and applying some 
of the fibrous substance to the microscope in a drop of wa¬ 
ter, it separated immediately, and> presented multitudes of 
the anguiilulffi without the least motion, or sign’of life ; but 
being taught by experience, that thej-^ might notwithstand¬ 
ing possiWy revive, he left them about four houm, and then 
i^^mming them agiiid, found much the greatest number 
moving Iheir extremfties pretty briskly, and in an hour Or 
|irp<uioi^they ai^ared aa five|/ftB these creatures usually 
f .■“i“ ' are. 
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£BS 


We. The«e grains were four years old at the time the expe¬ 
riments were made, 

M. ll(»fFredi sowed some of the grains, which sprung up; The diseasdl 
but the ear was either wholly or in a great measure spoiled, 
being filled with these eels. He also found them in other the same kind 
parts of the plant. In order to disengage which, it must of animalcula. 
he soaked in water, and then coOipresseil a little. At first 
sight they seemed to reseml>le the foregoing; but a more 
accurate inspectian 8lH)w,ed,ti>at they were difterent in sh*uc- 
ture» and much, more liyely than those which were |)rpcufed 
from the dried grain. They also increased in size in p cer- 
taiii proportion to the plant, so that at last they were ob¬ 
served with great ease by the naked eye, being two tenths Okf 
an inch long, and nearly one tenth in diameter. 

This disease, which 1 am informed is known by the name The disease it 
of ear-cQckic, or, in some parts of the country is called w ^ 
burni-wheat from the appearance of the grains, claims parti- burnt whe#. 
cular attention, as it is by no means uucommou, and never 
fails to prove highly injurious. I saw a field of wheat tlte 
present season, in which ears of tliis sort were so abundant* 
that it could not be worth above one third of the value had 
it been clean; and I have heard of several more. 


The cause seems to be either in the seed or in the soil, or inquiry ns- 
perhaps both contribute; but it seems by no means to be specting us 
iniiuei^ed by the weather. On a superficial view, the ears 
have miich the appearance of those of smut, but on closer 
examiimlton are found fo he vidp ditferent. The grains, 
before they are ripe, are of a dark olive green colour, not 
exactly the shape of sound grains, aud contain u whit^ soil 
mutter, w'hich does not till them exactly. When at matu¬ 
rity they are black, and by keeping become considcmbljr 
harder than common wheat, aud have much the appearaime 
as if they had been scorched. When they are opened in 
this state, the black hard crust is found to be about one 
third of their thickness, surrounding the white substance. 


The white matter is the anguillulee, as mentioned beibne. 
By viewing them with a maguitier before;they are rem.oved, 
they have somewhat the appearance of* very fine cotton fibres 
coiled together, and nomotm is pe«peptibie amongst them. 
But if a recent giain w opened, and a few of them taken 


out 
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auiiual life. 


;s6S 

OHt on the point of a qnill, and in that situation examined 
by a hand iiiag'iiilier, a slow yet very perceptible motion in 
every direction may be seen in the extremities of those that 
do not adheye closely to, the; main body. Indeed they yet'm 
to be ipcapable of motion in any {?reat dey:rce till put into 
water, bein|;^ ^lued together by a viscid matter. When taken 
from the recent grain nnd put into water, they are seen to 
use every exertion to disentangle themselves, which is gene¬ 
rally a w'ork of time. 

Lifeof iheani- It would appear from these facts, that tbeV’ enjoy exist- 
malcula in the ence. while enclosed in their dark cells; and probably the 
uram, c. gpaee which they do not occupy in the grain, and 

which appears empty, is designed to contain air, whl<*h I 
believe is absolutely necessary to the existence of every crea¬ 
ture however minute. It also appears, that when the grains 
become dry animation is suspended, and continues so till 
moisture is again added. 

Su«!penision of That animal life can be suspended for four years at least, 
auiiual life. apr>ears from the experiments of Baker, already noticed, 
and how much longer we know not, and be tlien restored 
by a drop of w^ater, must ever excite wonder and admira¬ 
tion. The reason why Baker failed in restoring life by im¬ 
mediately putting the anguilUtla* from the old grains into 
water seems to be, that the madden application of that fluid 
was too much for their delicate frames, for whbi the grains 
were previously soaked, so that the water gradually pene¬ 
trated the contain! ugcruiit, he succeeded. 

Grains eight or nine moutlis old do not require to be. 
soaked, as the angtiillula* will revive in a few hours, when put 
imrnedmtely into water. 

The author 1 iiepeatedlv sowed some of this diseased grain, but never 

nwer succeed- gncceedcd iii raisitig a single plant, uor even in producing 

ed vn raiding " -riiT, 

any }>iant from the Icui^ appearance of vegetation. Indeed I had, little ex- 

this dtscafed pectatidu of Mmcess, for the whole of the substance con- 

tained in the seed consisted of tmimulcula, excepting a very 

minule portion of flhccidcnt matter, which could only by 

discovered when hi water, 1 took up some of the grains 

' after Ij'iog in the gfonnd upwards of nine weeks. Sevellcl 

them were empty, aiid others contained a few of the an- 

which moved briskly the instant they were put into 

water. 


this discufed 
grain. 
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water. • Due of the grains was filled with a brovynl^i avtbi* 
stance fall of perforations, from which issued small wormp 
discernible by the naked eye. They coulinued to live in 
water, and uj>on examination corresponded in all respecsts 
with tiiose seen by RofiVedi ia\the., plants which he mised. 

Since that time I have opened several recent grains, which 

contained a few of tliis sort, as well as the augiullulae. They 

were more than, twice tlie diameter, and. about the same 

length, Perliaps the grains wdneh vegetated with Hotfredi 

might not have been so much diseased as those I sowed, for 

that some are only partially infected I accidentally •discO'* 

vered. The first parcel I procured were only blackish on 

one side, and contained very few animalcula. The rest of 

tlieir contents appeared similar to that of sound w'heat. i,ut jjg thinkt 

There can therefore be little doubt, that had tliey been it possible anil 

sown, they wpuld have come up. However that may be, it 

is certain they ilo vegetate, for 1 have s»ince that‘examined ’ 

several roots of this diseased wheat, and frequently found 

the grain from which they sprung to be similar to that in the 

ear. 

None of tlie angullltihe T examined exceeded the two hun- Examinatioa 

dredtli part of an inch iu diameter, and they were in general ‘>t 

^ . 1(1! n the mi- 

about tw^entj-six times that length. When viewed with a croscopa. 

baud magnifier they appear of a sihery white, but when 

placed in the microscope under a highly magnifying power, 

they arc oi‘ a bright ehesuut colour. A row of trausparent 

globules, placed at regular distances, run down each side of 

the body till within a third of the extremijties. Ijast winter Tliey arc lonj 

1 preserved an immense number of them three mouths in a 

watch glass, l>y fretpieutly adding fresh water to them. 

They did not increase in si/e, neither were they chjanged in 

any respect. If they are not endowed witli sight, they are and affected by 

at least very much affected by light. Wheu placed iu the *‘S^^** 

rays of the sun, or iu the light of a candle, in a minute or 

two they run"together into,one or several bunches or knots, 

and continue so for some time. This efftipt is most distinctly 

viewed by means of the solar microscope. When placed in i 

that instrument, they are seen floating from eveiy part of 

llie fluid to form themselves into an apparently inextricaible 

1 , bimeh. 
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bunclit nnd those which arrive last use every exertion to Uurj' 
themselves anionjjst their companions. 

IVlany other particulars relating to them Inight be atatecl; 
but as the subject $©er^|||||y ,0 lead to any purpose of uti¬ 
lity, 1 shall close this a^SI of them by mcntioniwg two 
facts, which may be of advantage tt» be known.— The^ are 
hmianily killed by adding a Jew drops oj’ limeteafer to the 
water cofitaining them. And if the entire grahs are steeped 
in lime water from twelve to iweutyfour hohnif the anguil/ulee 
they contain are incapable <f being rerivcdf either by placing 
them m fresh water:, or by any other means. 1 he evident 
inference from these facts i.s, that tlie same preparation 
which has been recommeiKK d for the prevention of smut will 
also prove eti'ectual for cur-cockle. 

The great va- An experimental inquiry into the nature, causes, uml cure 
hie dnrf im- ^f the diseases of corn would prove a valuable acquisition; in- 
rui'rfcl^ntoihe surprising, considering the iiupoitanee of tlicsub- 

dineases of jcct, that nothing of this kind lias been attempted. Sir Joseph 

Bunks, in his Short Acconiit of the Cause of' the Disease in 
Corn called by Farmers the Jjlighty &.c., published in the be¬ 
ginning of 1805, presumes, tiiat the want of actual observa¬ 
tion will be abuu(l«intly euyiplied by those, “wlmse leisure and 
residence in the country (|.*nable them to examine, not only 
the progress of the crops, but the origin and advances elsjo 
of all those obstacles which nature has oppos'd to the suc¬ 
cess of agricultural labours. ’ \Vc have still to regret, that 
the expectations of that jublly celebrated philosopher have 
been hitherto disjqqxiintcd; for I believe little or nothing 
has been given to the public on the subpet since that time. 
Two species of Brom the few obscrviitionti 1 liave been able to make on 
funRi mtfie the blight, it appears, that the {larasilic fungi which occa- 
gion it are of seieral ditlcnmt species, and that none of them 
are particularly injuiious, except the dark coloured, such us 
that w'bicb destroyed the crops in 1804. 1 was never able 

to discover, that the orange coloured, which ojipears early 
in the summer, was the dark coloured in an iuiionture state. 


* th«yellow and On the contrary, I have always found them ditiereiit; the 
rtf dark, yellow cltangifig to u dirty ash colour as it approached to 
^eday, afed the dark coloured continuing unchanged from' 
its first appcaraij^e. in the sumiiier of last year I carefully 

examined 
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<“\amtned a number of wheat fields at different times, and 
fi»UTid the straw untouched by the blight, and in every re¬ 
spect in a healthy state. Every thing continued to have a 
promibing asyuKrt till the heav* 3 |||j|iMi^^ fefl a -few weehs 
before the coTatnencement oFmrt^est; the dark colour^;-' 
blight then begiin to show itself, and continued to spread 
considerably; and, if we may judge from its progress, had 
the cutting down the crops Ix^en delayed a fortnight or three 
weeks longer, ifwoiild have proved equally destructive with 
that which took place in 1804. A sufficient number of facta 
is ;^et w'anting to warrant any conjecture on the manner in 
which the fungi were produced by the heavy rains; however, 
we may be pretty well assured, that all diseases which de» 
pend so much on the state of the atmosphere, must ever 
baffle human ingenuity to prevent. The earlier the crops 
are ripe, the less liable will they be to be injured, and the 
only remt dy at present known is, to cut dowm the crop when¬ 
ever the blight begins to make any progress. 

Although tlie above arC all the principal diseases of wheat. Appearance of 
at h-ast as far as observation goes, I cannot lake leave perished 
of the subject without noticing a very common appearance plaiitsinacro|i 
in v/heat crops, winch is more or less trequent every season, 
ami varies cousidembly in difierent fields. Some time after 
the corn is come out in ear, but y'et in a green. Unripe state, 
we frequently observe several plants entirely white, with 
every appearance of having perished. As harvest ajiproachcs, 
and the corn changes to a bright yellow, these plants, par¬ 
ticularly after rain or lieavy dews, put on a blackish appear¬ 
ance, a!* if sprinkled with a black powder. Upon examina¬ 
tion by the microscope, this appearance is found to be occa¬ 
sioned by inunmevuble tufi'ets of a parasitic plant growing 
out of the pores of every jiart of the plant which is exposed 
to the action of the air, veiy much resembling some species 
of the piantulseof mould; even the sap vessels of the stravl' 
are frequently filled in diflerent {xirts with a black substance, 
easily discernible by' placing the straw between the eye and 
a strong liglit. The grains, «s miglit be expected, are small 
iu size, and of a reddish brown colour. Most probably thiy 
affection arisea from Some decay at the root, but whatever' 
that Hfay be I have not hitherto discovered. I have fre¬ 
quently 
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tjjrieiitl}’' ex^aminecl the roots with attention, both in an efttirt! 
state anti when dissected, but could never perceive the 
STHullest difference them, and those of health)*^ 

plants. ' ' '* 

With the hope that the sub|ect, will be further investigated 
by those whose leisure affords them opportiniity, and whose 
abilities are adequate to the inquiry, 

I reumiu, SIR, 

Vour obedient humble servant, 
Ckomrn, Oct. 1, IR07. liO BERT } IA HRUP. 


VI. 


Dacripiion of a simple and contaiient porlahlc FJrcfromcUr 
J'or Minaa’logiits, hi u Lcdcr from a Corrcspondiut, 


To Mr. NICHOLSON. 


SIR, 


portable eleC', 
Irometer, 


OOKING over Drongniart’s Treatis Mineraloj* 

lately puidisheil at Tai-js, it appeared to me, itiai tlic eiec- 
tromcler he has hgured and descnhial lor the purpose ol' de¬ 
tecting electricity in miuerals deceives to be better known 
than I imagine it im ; its simplicity rendering it very jiotta-* 
ble, and always ready to use, without licing liable to be out 
of order. If you entertain the same opinion of its conve¬ 
nience to the niincraiogical trmeller, perhaps you may find 
a corner for it in some, plutc or other of your valuable and 
useful publication, 

I am, SIR, 

Your obliged reader, 

O. N. 


Meihodofde- To discover the production of elcctiicity in a stone,by 
ctiy'by bt’at or friction, it is brought near to I'ither end of the slen¬ 

der brass needle, a h, Vl. Vm, fig. 2, and whatever kind 
of electricity ^le stone has acquired, it will ruake the4ieedle 
muvej; if this be done with proper precaution. 

But 
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But to distinguish the kind of electricity developed in the Mode of di*- 
•tone, the electrometer must he insulated, by placing it on whTth«*it^be 
a cake of resin, aiid positive or negative electricity may be posi.ive or na* 
c’omoiuuicated to it in the fol|i|lp|i^ manner. Place a fin<* 
ger on the metallic base c of the electrometer; and bring 
within ii proper distance of it a rod of glass, or resin, e, 
electrified by friction. When the instrument may be pnv 
sumed to be charged with the kind of electricity desired, 
withdraw first the finger from the base, and then the rod of 
glass or resin. The stone lieing then presented to one of 
the knobs of the electrometer, a or h; if the stone repel it, 
the eU*ctrieity it possesses is of tlie same kind as that im¬ 
parted to the electrometer; if it attract it. It is of the oppo- 
Aitc kind. 

Some stones communicate positive electricity to the resin Some stones 
on which tliev are rubbed. To discover this property, a ^ommuni^te 
piece of sealing wax may be flattened on a smooth substance, tncity to resLa 
and the stone rubbed gently on this plane surface. The fnctioii. 
kind of electricity the resinous matter has received may then 
be found by means of the insulated electrometer. 


VII. 

A Method of Sowing Clover, and a new Plan for a Potation of 
Crops; by Mt\ de V'incens, ofTlu'de, near Clermont** 


^T the end of vvinter, after the hard frosts are over, and Clover sosrei 
when the weather is dry, I sow twenty pounds of clover seed 
on a septeree of land, about 1‘iOO toises [2500 yards] in cir¬ 
cumference, sowed with rye the preceding autumn. This 
seed is harrowed in with a common wooden harrow, which is harrawei 
drawn all over the field by a pair of oxen. Instead of in- h*- 
jiiritig the rye, this harrowing accelerates its growth, and it 
actually affords a finer crop than rye that has not been bar-** 
rowed. 

'IfVhen the rye is ripe, I cut it in the usual mode; and 
* Sonoini’s flibfiotli. Physko-economique, Oct. 1807, p. 14. 
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Clover mown 
ui September, 
an«Jc;i?<leiprn- 
*d on It. 

2 d year cut 
iluee or lour 
fimes, .iiid 
then pastured. 

5d year cut 
twice.aiuj then 
plouglifd ill. 


Clover a natu¬ 
ral manure for 
wheat, 

particnlavly. 
with pla-.ier of 
Pai is. 

Wheat after 
clover loquues 
weeding. 


Advantages of 
this practice. 


RotRiion for 
corti every 
vtber year. 

Eye better 
th*n oat* with 
cIover^ 


KEW ItOTAtlON or CROPS. 

'tfhen it is carried, the clover fxirjns a green swaid intermixed 
mdth yellow stubble. 

Tire clover may be mown in September' the same year; 
and cattle may afterward be fed on it till the fro.its come 
on» without incoiwenieuce. 

The second year the clover will be in its most productive 
state: it maybe mowed at least three times for hay, or four 
for green fodder; beside w'hich it will afford an abundant 
pasture till the fro^ts come*. 

The third year I mow it but twice, and when it has shot 
up a little after the second cutting, I plow it in with the 
simple plow of the countr}'. I afterwaid plow and harrow 
it repeatedly, till the land is brought to a jiroper tilth for 
rye or wheat, which I sow without any manuro. 

It is to be observed, that clover is a natural manure for 
wheat; that, as is w'ell known, a good crop of wheat may be 
had any where after a good crop of clover; that the wheat 
will be so mucli the better, if the clovi'r have been dressed 
the preceding spring with ‘2 cwt. of plaster of Paris to every 
quarteUe of .‘100 toises scattered over tlie surface. 

Wheat succeeds very well after clover without jdaster or 
or anj" other dre.s.sing, but it is imlispensable to weed it, and 
for want of hands I shall in future prefer rye, which when 
once sown requires no farther care. 

To prove the advantage of my j)ractiec in every respect, 
observe, that on rye f well inaimred 1 sow my clover in the 
spring. This clovt'r co-its ini nnlliing eitlier for ploughing or 
manuring; but only tlie price of the seed] and the labour of 
sowing aiid harrowing it], 

A septert e of clover fuinishe.s me, beside the feed at the 
end of the first and second years, at least live cro])t) of hay 
during the two years that it wholly occupies the lando^ 

* If the fumer would adhere to tbb order of cropping where corn it 
sown every other year, he must plow in tiio clover after the .second mow* 
ing of this year, 

•f I prefer sowing clover on rye to sowing it. on oats, in the first place 
becaustj'the crofi of rj e is more vuhirbl,.% and in the uestt because expiy 
rterice lias convinced me, that the clover i.s more forward ; no doubt be-' 
cause the rye being already at somo height, it germinates and grows laore 
luivatita^cously ander it-i shelter, particularly in dry seasons. 

Calculatinjjf 
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Calculating’ each crop to give me u ton of hay, at 10s. a pnoe 

ton, its mediuin value aiucc the revolution, this would pio- 
duco me 10^ for the two years, at the expense only of lOs. a ton. 

tl»e seed, mowiiig-, mahing, and carry ing. 

To this coiisiderahle return maybe added the saving of A fine crop of 
duno- lor the rve or wheat sown iiuinediately after, and a line rye <>r wheat 
crop of which i» certain ; if no nnforcseeii and irremediable nure. 
accident, as liail or frost, disappmnt our expectations. 

After this first crop of corn without dung, 1 iiuinediately Rye. 
sow rve, inannriiin; d well. 

As soon as this crop is cuiric d off the ground, I sow j\ in- Winter pease, 
ter pease immediately on tlie s'udiblc, covering them in with 
one single plowing and harrowing. This crop has never 
failed me; it is earlier than that of corn, and nearly at the 
same time with winter hurley. 

When the pease are carried I plow d dung tlie ground, Rye*, 
and sow it with rye. 

After this rye 1 crop the ground in tlie spring partly with Mixed crop. 
potati*es, ]jartly with other routs, and the rest with vetches 
mixed with oats, to be cut as soon as the seed has formed, 
and employed as pasture. All these crops are previously 
well manured. 

When the ground is cleared of these, I manure it well. Rye and clover 
and begin my lotution again with rye, on which I sow clover 
in the spring, as 1 mentioned above. 

ffl intended only to sow rye, I should not manure the The manure 
land, after its having been well manured for the roots and a^comaoMhe 
pasturage, and my rye wouhl be the fuller eared. But as cluver. 
the rotation of clover will leave tbe land three years without 
dung, I consider this dressing as necessary. 

1 shall recapitulate my rotafiou of crops in the following Rotation of 
table. 

Istycflfr. Rye manured: clover sown on it in spring, 
during dry weather, and harrowed in, without fear of injur¬ 
ing the corn. 

2d year. Clover in its most productive state. If you 
would have a crop of clover seed, the second growth this 
year must be left to ripen. With this view it should be 
mowed the first time in May or June, when in full flower, 
aud then left to stand for seed. * 

VoL. XVin.-~Drc. 1807. T «d 
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3<3 year. Clover to be mowed only twic«. The tluid 
growth to be plowed in for manure. 

4th year. Rye, or wheat, without manure. The wheat 
must be lioed. 

3th year. Rye manured. 

6ih year. Winter pease, sowed on the stubble, and co¬ 
vered by one plowing and one harrowing. 

7th year. Rye manured. 

3th year. Vetches, oats, and turnips to be fed off, and 
jKitatoes; the whole well manured. 

yth year. Rye manured, on which clover is to be sown 
in spring as before. 

Observations ov this rotation of crops. * 

In the first place it will be seen, that I take care to have a 
crop of corn once in two years. If my clover interrupt thi.s 
course by occupying the land fwo years following, this is 
balanced by two successive crops of corn after the clover; 
the first without iiianure, the second witli. 

As the land is rested by changing its produce, T do not 
sow clover on the same land till after an interval of five years. 

My biinl produce^ a crop of some kind or other every 
j-ear, and in nine [eight] years I manure it but four tiuu's. 
Consequeutly I have tuice as many <'rops as if it were fal¬ 
lowed every otlier yt or, without more expense of manure, 
and I might, almost say without more labour. 

It is particularly to be ob.served, that, except after the 
clover, my land ha.s rawer two successive <'rops of grain, un¬ 
less the winter pease be reckoned so, which do not exhaust 
the laud; and that it is so ordertd, as to be cropped with 
corn one year, and with green feed or roots the next. This 
last rotation interpos<*d between tiie crops of corn before the 
clover comes round again, appears to t!o away the necessity 
of fallowing, without the assistance of clover, which however 
1 am far from wishing to exclude by this observation. 


AISJSOTATION, 

Remarks on* ^ Continual succession of crops without fallowing has a 
cons*am crop- speciOul ap|>earance of being profitable at first sight j but 


as 
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as an intelligent friend of mine, an excellent practical far- ping compared 
mer, observes, a fair estimate of all the advantages of fal-* 
lowing is seldom taken into the comparative calculation. 

That land may be brought to bear a crop of some sort ©r 
other every year, there can be no doubt; though it is obvi¬ 
ous, that pi*eci8ely the same management cannot suit every 
species of soil. But when we compute the true value of this 
practice, we should not reckon IVom the produce of a few 
years at first, which will probably be higher than the average 
at the long run ; at the same time we must consider, wliere 
a proper rotation of fadows is observed, the saving©/ seed, 
of labour lu sowing, cutting. Inning, threshing, and carrying 
to market; and the advantage of having the land clean,and 
reduced to a proper tilth by repeatedly plowing and stirring 
the soil at times when the cattle and servants of the farm are 
not required for more necessary labour. Thus when we take 
into account the certain additional expense on the one hand, 
to be deducted from the produce of two moderate or perhaps 
inditferent crops; and on the other the savings in one year, 
and the i»roduce of a good crop in the next, beside the cer¬ 
tainty of keeping the land in heart; we may perhaps be 
inclined at least to doubt on which side the balance prepon¬ 
derates, in cases where the too sanguine speak decidedly 
without hesitation. At present it may be presumed no 
country in Europe can be put in competition with our own 
for agricultural skill; certainly France cannnot; as however 
it stands foremost among the useful arts, whatever seems 
likely to suggest any hint towasd its promotion is not unde¬ 
serving of notice, from whatever quarter it may come. 


vni. 


A Memoir on Roman Alum, compared with different Kinds 
manufactured in France ; by Messrs. Thenahd and Roaed. 
Abridged by Mr. Bouillon-Lagrange*. 


HE art of manufacturing alum otiginated in the East, History of 
and remained for a number of years tlie exclusive property alum works. 


* Anaales de Chimie, vol. LIX, p. 58, July, 1806. 
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of some citieiin Syria, In the 15th cenlnry it was brought 
into Ku.'ope, and soon became common in Italy, where that 
of ToJfa required'^great reputation by the constant nnifor- 
mity of its product, as wq)l its purity. But tliis art, still 
in Its infancy, wwt vtty slowly Wproved ; ami it was not till 
three hundred yeard after, when chemistry was sufficiently 
sidvanced to dlacover the intilwate nature of substances, that 
it made some progress. Mij^ralV, Moniiet, Erxleben, and 
riei-^aM, then analysed all the kinds of alntn most geqe-^ 
rally known* Bergman in particular was so well aware of 
the importance of the queslion, that he wrote a dissertation 
of considerable length on the history, prej^aratiou, analysis 
and purification of alum; in which he l.ays particular stresf 
on the necessity of carefully separating ihe ircm from it by 
repeated Crystallizations, by means of which he says he ma- 
'll|»iRctured alnm even purer than that of Home. He had 
some erroneous ideas however, which modern chemists have 
coiTected. 


Mistake of Mr. Cbaptal first perceived Bergman’s mistake in pro^ 
Beigman. posing to saturate the acidulous solutions with clay ; and the 

simultaneous discovmies of Decroissillcs, Cnapta!, and Vau- 
Potasli aeces- quelin, on the action of potash in the formation of alum, 
“‘y* -and on the various combinations of ihc sulphuric acid with 

aluniine, left us nothing more to wish on these heads. 

The knowledge thus acijolred gave rise to stneral alum 
works, the produce of which, though approaching that of 
Tolfa, was not able feo diminish the prefi-'iencc given it by 
all manufacturei's, or to low er the price it bore. The learned 
awaited with impatienee the solution of this iiiqiortant pro- 
Vauquelin. bletn, when Mr. Vaucpiclin made known the result of his 
analyses of Homan alum compared with that of some other 
Alum A con- kinds most generally known. He showed, that tlie propor- 
stantsalt, Constituent prineiples of alum is always the 

bat fiequciuly same, and that they differ only in consequence of a few par- 
contaminaied tides of sulphate of ammonia and of iron, which he ttmld 

any appreciable quantity in Roman alum.He 


Preference concluded Iws interesting analysis by saying, that, if there 
given to Rn. much difference in alum as the dyers say, chemistry 

.tht”dyerT«u^ present state was not able to detect thecause; but that 
posed to be , |t|ippeared to him more nutnrai to suspect theep of exagge- 
withoyt causii.of>, , ; TUtion: 
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ration; and he concluded, that any alum, free from iron, 
■would be as good for use us the Roman. To place this be¬ 
yond question however, it would be proper to make compa¬ 
rative experiments with them in dyeing. 

Encouraged by this some skilful manufacturers farther 
improved the produce of their works, and supplied the shops 
with alum, that wanted only a different name and appear* 
ance to rival the Homan. 

But the predilection for Roman alum was soon abased; 
and considerable quantities of the alums of Liege and 
Javelle, to which all the outward appearance of tiiat of 
Tolfa had been given, were sold. Most of the dyers and 
manufacturers however, who at first had been imposed ou 
by this appearance, were induced afterward to be only so 
much tiie more eager for the tme Roman alum: for it was 
much more easy to deceive than to convince them. 

Such was the state of our knowledge repeciing alum, 
when the Society of Encouragement, ever animated with a 
dtsire ol’giving our own manufactures a great preponderance 
over those of fori^n countries, thought lit to offer a prize 
for the means of giving our alums all the properties of that 
of Rome. Tlie society having employed Messrs. Thenard 
and Hoard, to compare the Roman alum with that of French 


# 


Fact-.'^w 
af.i 1 ii- fo 
pif''. fot Itu- 
maa. 


Prize oTt*rcvf ay 
the -*'<« li^ty of 
Plu oura^c- 
mi-ut. 


Direc'ed a 
coinoa'-:i»ive 
examiii -tsoii 


manufacture", in order to ascertain the difference both of of and 

their nature and effects; these gentlemen, after having ac- 
quainted the society with the results of their inquiry, sub¬ 
mitted them to the Institute, before whom they laid the 
numerous experiments they had made to solve the question. 

They were very careful to obtain the French alums in theTlicir precAu 
state in which they are commonly sold, and accordingly 
procured them tliemselves either from the raanufucturers or 
from the warehouses, taking at a venture a great variety of 
crystals from among considerable heaps. 

It was of particular importance likewise, that ibey should 
l>rocure unmixed Roman alum. Accordingly they apnlied 
to Mr, Schlmiiberger, their colleague, who has the care of 
the*warehouse at Paris on account of the proprietors, and to 


* Messrs. Tlieaard and Roard say nothing of ih© English alum, though 
it appears from Vauquolni’s paper, that tlie French consumers give it a 
decidod preference over any made tU France, T, 


whom 
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Plan of their 
proceedings. 


Alums com- 
lured. 


Analysis. 

For the sul¬ 
phuric acid. 


whom all the Roman alum is directly sent. Aerordinf^ly he 
had a great number of casks opened, that they might exa¬ 
mine the external appearance, figure, and colour of the 
crystals; and from each they took what they judged proper, 
to make up in the whole the weight of 30 kilogrammes 
[about 67lhs.] The superiority of the Roman alum over all 
other kinds met with in the shops being the object of the dis¬ 
pute between the chemists and manufacturers, Messrs. 
Thenard and Roard conceived, tliat to decide it an analysis 
on a large scale alone would be insufficient; and that it was 
particularly necessary, to make numerous and very accurate 
experiments with the best known colouring drugs on the 
fabrics most iu use : and they conceived, that if, from the 
whole of the facts, they could discover any necessary and 
direct connexion between the results of the analysis and the 
practical expeiiments, between the principles found hv the 
one and the effi'cts obtained by the other, all the difficulties 
would he '-lucidated, all doubts removed, and theory con¬ 
joined with experience would lead them to a complete solu- 
lution of the question. 

The French alums subjected to their researches rompa- 
rative’y with the Roman were those of Bouvier, Liege, 
Javelle, and Curaudau. 

Before they ooinpared the effects of tliese various alums in 
dyeing, their first eare was to suliject them to all the ana¬ 
lytical trials already made by the chemists we have men¬ 
tioned : thus at the same time they determined the propor¬ 
tions of arid, alnrnlne, potash, uiul water, and ob'.ervetl, as 
Bergman, Vauqnelin, and Chaptal had done bt'fove them, 
the dangerous influence of iron. The ex])eriment3 they 
made on this subject constitute the first part of their memoir. 

Part T. 


Analysis of Alums. 

Exp, J. To determine the proportions of sulphuric acid, 
they disst^lved in ifi litres [or wine quarts] of water 489 gt. 
,,[}5 oz. fi dr. troy] of each of the preceding alums ^entirely 
from the dust that co/ers the surface of some of them*. 


yv The rosy dust on the Roman alum yielded on analysis saturated 
j/l^lphate of alumine and potash, silex, and oxide of iron. 

In 
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Into the limpid solution of each, when completely dis¬ 
solved, they poured muriate of barytes to saturation, and 
even added a very slight excess, that they might be certain 
all the sulphuric acid was thrown down. Each of the solu¬ 
tions retiuircd precisely the same quardity of muriate of 
baTytes. The precipitates were washed in 90 quarts of 
water; and when that of the last washing was rendered but 
very slij^litly turbid by nitrate of silver, as the water used 
for the pur[K>se itself was, they were collected with the 
greatest ca<e. 

After being dried, and calcined at a red heat for an hour, 
the weight oi the sulphate of barytes produced was: 


No. grammes, 

1, Roman alum. 489'4'i 

2, Alum of Bouvier. 49070 

3^-Liege . 490*27 


4 ^ - . —I. Javolle •••••• 490*27 

5 ^-CurauJau • • • • 488*20 

Mean of tlic w hole • • 489’b^3 

Messrs, Thenard and Board adopted the propoitioo of il6 
per cent of sulphuric acid in sulphate of barytes, because il 
is tlie mean between the results of the analysis of this sul¬ 
phate obtained by one of them, and those found by Mr. 
lierthollet after e.xpcrimenls made with the greatest care. 

'I’he determination of the propoiuun of sulphuric acid 
being the most important e.xperiment, they attempted it a 
second time with as much precision as betore, ami found no 
tlifl'ere.'ice between tlie quantities of sulphate of barytes ob¬ 
tained by the two analyses. 

Exp. 2. The equal quantitU's of sulphate of barytes ob- For thealu- 
tained by Messrs. 1 heiiard and Hoard in the preceding trials “**•»**• 
leaving them no doubt with respect to the proportions of sul¬ 
phuric acid in the alums they had examined, they did not 
think it necessary to analyse any but those ot Rome, Bouvier, 
and Liege, for the purpose of acertaining the proportions of 
the other principles. These give us one artificial alum, and 
two native alums, of which one is the most common, th« 
other the most esteemed. Of each of these 489 grammes 

well 








compahison of different kinds of alum. 


For the potash. 


well powdered wero dissolved by heat in 16 quarts of water, 
and decomposed by equal (juantities of ammonia, wbich was 
added in very great excess. The aliimine precipitated was 
washed with 60 quarts of water; and when tliat of tlie lust 
washing ceased to precipitate muriate ui bar^les, it was col¬ 
lected, and dried in a large silver basin. After being dried, 
and kept at a red heat for an hour, il weighed: 


No. {rtanimes, 

1, Roman alum • • • • * • • • • 60’()2 

2, Alumof Bouvier* • • ‘ • 6l*82 


3, ---Lipge.. 61‘02 

« 

Thus hfessrs. Thenard and Roard found in these alums 
exactly the same quantity of aluminc ; for the trifling djftcr- 
cnces observed between them do not amount to a gramme 
[15 era ins], and are such as could not bC avoided in such a 
long series of operations. 

The authors took so much care in washing the alumino, 
and not pouring off the water till the sediment was com¬ 
pletely formed, and had left it perfectly clear, that they can¬ 
not fear having assigned the quantity too small. Neither cau 
it be too great, since, when it was dissolved in nitric acid, the 
solution did not render muriate of barytes turbid; it was 
completely freed from any sulphate therefore, that might have 
increased its weight. 

J£jrp. 3. The 60 quarts of lixivium produced by washing 
each of these alums were evaporated to dryness in a silver 
bbw'l, and the products obtained were boiled several hours 
with an equal weight of quicklime. The residuum was 
treated four times successively with boiling watef, to take up 
completely every thing soluble; and these waters were eva¬ 
porated to dryness, the residuum dissolved in a very small 
quantity of distilled water, and this repeated alternately se¬ 
veral tim^s, in order to separate completely tbd'last portions 
Qf sulphate of lime. The solution of eaefe of the sulph&tes 
of potash was evaporated for the third time, and at length 
heated r^d hot in a platina capsule. 

The 

» 
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The weights of the sulphate of potash thus obtained 
were; 


No. gjammes, 

1, Roman alum .77*05 

2, Ahitn of Bouvier •••••• 76*80 

3, -— Liege ........ 77*33 


These sulphates no longer gave any sensible precipitate 
with oxalate of ammonia, and rendered nitrate of silver but 
very .-.lightly turbid. They contained a little e.tcess of alkali, 
but in so small a quantity, that a few grains of sufphuric 
acid were sufficient to saturate it. 


Messrs. Thenard and Roard preferred treating the sulphates 
with lime to employing calcination, for they had satisfied 
themselves that by calcination acidulous sulphate of potash 
can only be obtained, part of the alkali always flying otf. 

The analysis of the sulphate of potash, repeated several 
times following, constantly afforded them the same results, 
and shouted, that a hundred parts of this salt consist of 


Constituent 
principles of 
sulpiidte 
potash. 


Sulphuric acid . 36*4 

Potash * . 63*6 


100 

Exp. 1-. Desirous of knowing whether the alums they had Analysed for 
analysed contained ammonia, they treated them with caustic 
))utash, and vvith lime; and as they obtained none by this but none 
method, tliey lieated them strongly in a retort with an equal found, 
weight of powdered quicklime; but they could not thus 
disco\cr the slightest trace of it. In tact, say they, we 
should have been surprised, if wo had found any, tor we 
knew to a certainly, that it could not be one of the consti-. 
tuent parts of the artificial alums we examined; and as to 
the native alums of Liege and Rome, as no urine is added in 
their preparation, the ammonia mnst have existed in the ore, 
and from tttis it must have been expelled by the roasting, 

•\Vc must not however conceal, that it is possible to find May-exi'stin 
alums with an ammoniacal base, though they must be very 
rare, for the practice of saturating the excess of acid in the 
aluminous lixivia by meant of urine has been very confined, 

as 
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a$jt has generally been supposed, that this alkali would iu- 
jurethc beauty of dyes, 

Exp, 5. The pn settee of irrm in aluti)s had been demon¬ 
strated in a positive manner by several eminent chemists, who 
considered them all, including the Roman, as one and the 
suine salt, except so fur as its properties were altered by fo¬ 
reign matters, and particularly by sulphate of iron. 

To asccrtaiit its influence, it was necessary to know the 
quantity contained in the alum: but analysis not aflordiiig 
any means of determining it with sufficient accuracy, Messrs. 
Thenard and Roard had rccouse to the s^nthcticai plan. 
Accordingly they took some alum perfectly tree from iron, to 
the solution of which tliey added from to of 

sulphate of iron ; and then lliey compared the effect ot prus- 
siate of potash on each of these solutions, in ne ttr less ferru¬ 
ginous, with that It product'd in solutions of the five kinds 
of alum. 

By this mctliod they found, that the alum of Liege con¬ 
tained at most of sulphate of iron, that of Juvcllc a 

little less, that of Bouvicr and of Curaudau y ur 
and the Roman scarcely 

From all these experiments it follows, that the alums of 
Rome, Bouvior. Liege, Javelle, and Curaudau contain pre¬ 
cisely the same quantities of sulphuric acid, aluminc, potash, 
and water, and differ only Ijy a few thousandth parts of sul¬ 
phate of iron: and tliat ahuodreil parts consist of 


Sulphuric acid... 2()‘04 

AKiniine. 12‘53 

Potash.. 10'02 

Watci..... 51 *4 1 


100 


Part II. 

* 

Experiments tcilh Dt/cs. 

* # 

After Irtiving given the results of their analyses in the first 
pair, Messrs. Thenard and Roard proceed to the second, 
which includes all their experiments with dyes. As this does 

nut 


ft 
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not appear to US capable of being abridged, we shall give it 
entire. 

Convinced, say they, by the preceding experiments, that All the alums 

the alums of which we have spoken are. formed of the same 'dentical, ex- 

_ , ‘ _ cept from UiiP 

quantities of sulphuric acid, aluminc, potash, and water; sulphate of 
and that they may be considered as idenliciil, ditl’ering 
only by a thousandth part ot sulphate of iron, we began with 
examining, vvhether their action in dyes were as ditferent as is 
ctuumonly asserted. Desirous that this part of our labours 
should not be inferior in precision to tlic former,we endeavour¬ 
ed to remove every cause of uncertainty that might occur ei¬ 
ther from the mixture of the colouiing matters or the substance 
dyed, the variatjons produced by the time or vessels employed 
in the ajiplicatinn of the mordant, the unequal l)ody'of liquor, 
or the (lirt'erence of temperature in the baths of dye. As we 
weie anxious to observe with the greatest care ail the eflfects, 
that might present themselves in the course of our experi¬ 
ments, we performed the greater part of them ourselves, and 
all the rest were executed under our inspection in our own 
dyeliouse. 

We have not laid before* the Institute the results of morp 
than five liundrcd experiments wiili dyes that we have made, 
the greater part of whieh served only to point out our course, 
or confirm facts we had already observed: all those we have 
suppressed would have added nothing to the various proofs wo 
set before them. 

All our researches were made at the Gobelins: we could 
not choose a dyehoU‘'e more convenimit, or offtTing us more 
advantages; for the processes there constantly carryiiig on, 
to supply the demands of three imperial manufactories, ena¬ 
bled us to make without interruption very numerous and 
varied experiments, which could not have been executed 
elsewhere without considerable expense. There we found 
every thing we wanted, whether of vessels, dyes, or matters 
to be dyed; .and no where else could we have been assisted 
by ‘a more able dyer than our foreman, Mr. Blondeau, 
who to great skill in colours adds very extensive practical 
knowledge. 


Art. 
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Art. I. Comparison of the effect>> obtained in dyeing nith the 
alums of Homey Bouviery LtegCy JavellCy and Curaudau, 


Comparative 
trials with 
wool, silk, li¬ 
nen, and Cot¬ 
ton. 

With printed 
cottons. 


List of experi¬ 
ments. 


The materials we employed in operating with the^c five 
alums were wool, silk, thread, and cotton. Each of these 
we subjected to the preliminary preparations adopted in the 
most celebrated d ,ehouscs. Aware of the extensive use of 
cotton for printed goods, and that Roman alum is emploj’ed 
exclusively for all their delicate colours, we were desirous of 
making some trials, that would enable us to decide upon this 
subject. Wc then had recourse to Mr. Davilliers, who t ea- 
dily, and with the greatest politeness, made a trial of our five 
alums ill his manufactory. The patterns he was so obliging 
as 10 send us agreed very well wiih our results; but a# the 
unequal application of tlie mordant might with some plausi¬ 
bility have been objected to us, we endeavoured to obviate 
this by adopting another method, that used in dyeing piece 
goods. 

Mr. Berthollet, jun., who has already distingui'dicd himself 
ill the science and in its application to the arts, jiarticularly 
with respect to'printed calicoes, wtiich he ha» studied with 
great care in the fine manufactory of Jouy, had the civility 
to come and direct us in thi.s important part of our labour, 
and assist us in all the researches we made on this subject. 

Each of the experiments that compose this article was 
made with all the five alums. 


Woollens. 

Exp. - ••••WeId yellow. 

2..Cochineal. 

3 & repeated. IVIadilei, 


4 .. «..*... KcrinCs. 
5..Archil. 


Thread, 

fi....Weld yellow. 

Cotton Thread. 


7....W'eld yellow. 

8,.Madder. 


Exp. <}..Sumach. 

Calicoes. 

10. .' • • W'eld yellow. 

11. .. Madder, 

12. .Sumach. 

Silks. 

13. .Weld. 

14. .*Crimson. 

Silks with the acetates produced 
from the five alums. 

Ij..Weld. 


By 
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By these experiments we fiucl, that the five alums act ge- NoHifte^nexj 
norally in the same manner on woollens, that they ptfoduce 
some difference in cotton, and that their effects differ greatly greit on silk, 
on silk. But these alums contain precisely the same propor¬ 
tions of the same principles, and differ only by TirVir of sul¬ 
phate of iron; we are therefore obliged to conclude, that the 
differences mentioned must be ascribed to this sulphate. 

The following are the experiments we made to establish 
this fact. 


Art. II. j 4 turns of Rome^ Boux'ier, Liege^ Javelle^ and JCu- 
raudaut in their common statCf compared -Kith the same alums 
purified. 

After having freed these five alums from all the iron that The differences 
existed in them, we made comparative trials with them s of * 

thus purified, and with Roman alum anil the alums of French iron, 
manufacture. 

We first employed prussiate of potash to precipitate their 
iron ; but as this method was slow and expensive, we substi- 
tuietl the more simple and well-known process of dissolving 
the alum in boiling water, and washing the pulveriform crys* 
tab in cold water. In this way we obtained the complete 
separation of all the, sulphate of iron from our most impure 
alum, which then was no longer perceptibly affected by prus¬ 
siate of potash, even after several da^^s exposure to the air, 

Ho complete a purifiration however is altogether unnecessary 
for the purposes of the arts. 


Wool. 

Exp. Ifi, ..Weld yellow. 

17 . .Cochineal. 

18. .Madder. 

> 19,. Kermes. 

Thread. 


‘20. • • • • j • Wejd. 
Cotton thread. 


21. .Weld. 

22. .Madder. 


Cxp. 23. 

Calicoes. 

04 . 


or 


26 . 



Siths, 

27. 


28 


29 . 

..««..Fustic, 


Table of exp« 
rimeius. 


With 
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Gentral effects With weld Tind cochineal, which are colouring riiatters th«i 
the iron, sensible to the action of sulphate of iron, the punhcd 

alums gave us colours more brilliant, fresh, and in a slight 
degree lighter; while those with our cuinniou alums were all 
duller, and evidently of a deeper hue. This slight increase 
of the intensity of the colour arises solely from the small 
quantity of sulphate of iron found in our common alums. 
To satisfy ourselves of this, we added to our purified Liege 
alum scarcely appreciable quantities of sulphate of iron, 
and gratiually more and more; till, by thus restoring all it 
ha/,1 lost in its purification, we caused it to assume the differ¬ 
ent states of Homan alum, that of Bouvivr, Curaudau, and 
Javelle, and lastly its original state of Liege alum. 

Akt. Ilf. Comparison of the alums of ffowe, Houvier. Liege, 
Jaielle, and Curaudau, in their ordinary state, with the same 
alums, to xchich we had added increasing proportions of sul¬ 
phate of it on. 

Comparison of We were convinced to demonstration, that the slight dif- 

ihe alums with pj-odneed by these several alums in tlveing were 

additions of * 

iron. owin': to the diliercnt aiul scarcely calculable quantities of 

sulphate of iron they contained: but to remove completely 
every doubt, that might still be entertained in this respect, 
we confirmed by synthesis all the facts, that wc had collecteti 
from analysis. 

'J'he substances to b'* died, woollen, linen, and cotton, were 
prepared with solutions of the aluiiis purified, of the same 
alums with iJie addition (d rov> 3 V» Vs-j *^“d j- of sul¬ 

phate of iron, and of sulphate of iron alone. 

The silks weie alumed in the same propoitlons with the 
five different alums, and with pure alum to which from ■5 -dV* 
to of sulphate of iron was added. 


Table of expe¬ 
riments. 


Exp.30. 

31. 

32. 





fVuot. 

.Wild, 

•. • ••Cochineal. 



INIadcfer. 


.Kermes. 

Prussiatc of potash 
Exp 
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4 

Tknad. 


Silks. 

Exp. 43. • 


Exp. 50. • • 

. • • • Weld, 


Cotton. 

5 i. • • 

•. • ‘ Cochineal, 

A 4 


52. • • 

• • •»Fustic, 

44- • 

45.- 



Silks. 

4(5. • 


.53. • • 

• ...Weld. 


Calicoes, 

54.*. 

• • ..Cochineal, 

47 . 


55.». 

• • • « if* 

48. • 

• •. • • Madder, 

56. •• 

... * Weld, 

49.- 


57. 

... • Cochineal. 


From thtfSG cxporinicnts it appears, that weld yellows are General eif. 
greened aad deadened by sulphate of iron. That cochineal 
is turned violet by it, without being altered so quickly as 
kermes, or even as madder; and that, without being made 
dull its colour is sulliciently heightened for persons not niueh 
used ill comparing cidours to prefer generally on wool those 
produced by Roman alum with tV of sulphate of iron to those 
of the pure Roman aluuii 

Tn the colours on cotton, whether sumach or weld yellow, On cotton, 
or madder red, notwithstanding the slight differences from tiic 
drying of the mordant, experiments 4-i, 45, and 4(5, with 
purified Liege alum and of sulphate of iron, never af¬ 
forded us deeper or duller colours than the same experiments 
with Roman alum and of sulphate of iron. 

Sulphate of iron acts in a more striking manner on silks, On silk, 
for the weld yellows and cochineal crimsons on them were 
more affected by ic of sulphate of iron, than on woollens 

hy 

Knowing the great sensibility of silk in manifesting the The quantity 
smallcot quantities of iron, we employed it lo satisfy ourselves by'silk.**^**"* 
whether our alums did not contain above rTiVij- pnrt, as we 
had found synthetically by pouring prus^iate of potash into 
solutions of pu e alum, uftenvard altered by greater WF 
smaller quantities of sulphate of iron. 

We nluuied silks with alum fieed from iron, Roman alum, 
the alums of Bouvier, Liege, Javelle, and Curaudau, and 
similar quantities df pure alum, to which we hud added 

from ' 5 ‘or'oi,' io t'ott of sulphate of non, » 

After 
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' After they <rere dyed, we found in the senes of tints ex¬ 

periments 56 and 57» produced by our pure alum rendered 
more or less ferruginous*, colours perfectly similar to those 
of our ordinary alums. Thus part of sulphate of iron 
added to this pure alum, afforded us with weld and cochineal 
the same colours as Roman alum; ritv fl'® same as the 
alums of Bouvier and Curaudau; tA? 1^1^^ ^^ame as that of 
Javelle; and same as that of Liege. 

The different We can no longer therefore ascribe the differences we ob- 
ftwing tefironT iri dyeing writh different alums to any other cause, 

than ^these infinitely small quantities of sulphate of iron ; 
since, by adding this substance, we converted purified and 
• Homan alum into alums, which gave us the same results 
with reagents ns the most impure kinds of the shops; and, 
on the contrary, by abstracting the sulphate of iron, we could 
make at pleasure, from the most impure kinds, alums pro¬ 
ducing as line or liner colours than those obtained with 
Roman alum. 

Art. IV. Experiments on the infiuence of sylphote of ammo¬ 
nia, and of alum with an nmmoniacal base. 

Experiments Many distinguished chemists have asserted on the autho- 

witfi sulphate ^itv of Bergman, that alums with an ammoniacal base are 
«»l ammonia. . / . . . 

injurious in dyeing. To ascertain whether this opinion were 

well founded, we treated wool and silk with several projior- 

tions of sulphate of ammonia, which we added to Roman 

alum, and with alum without potash, having its base entirely 

of alumine and ammonia. 

tt produced no and A of sulphate of ammonia produced no percep- 

effect, tible change in silk or wool with weld or cochineal colours. 

unless in consi- A, tV» h* i produced a regular degradu- 

tity^ ^ tion, in which the colour with Roman alum and 4- its weight 
of sulphate of ammonia was two or three shades weaker than 
t^at with Roman alum alone. 

Common Hence we had reason to expect evident changes from alum 

•Uuinsnot in- with an ammduiacal base, but we found no difference in its 
jured by thU. Roman alum. 


X 


Wool 



COMFAat^ON V? OP ALOM. ' . 

Wool xvkk miphtjttenf ammoniu^ Hilk ^itk alum fmv.k^, ammo^ 

Exp.5S.WeM. * ' rnwalkm^ 

5^, . 4 *. *00011100:11. Exp. 60* *•'••• • *'W«4d* 

Sooli are tiw; faot# we were doKiwii^ ofilayioisf before IbeGenpnl de- 
laslitute, relative to the lonj? oiidteided <|we»ttotji of the ao* 
periofity of Roirtati over ail other alonfia. They atTord tis 
ui) exact and eompl'ete coinHfience betw-een the results of 
our anulyiea and of our experiments with rives; they show 
that iliti'eh tOo extensive an action has been ascribed to 

’ V 

tim »^nl|tb'ate of iron, the wimle of the inSuence of \vhic*h 
wc have|.iointcd out, at the snmO time markin'*' its limits: 
and in partkiutar they pfove, that the opinion of the OKeiO- 
slro advanta<*e8 of Ilomaa alum, formerly perhap<< sulBfcient- 
Ij just, is now» to be consitienni a.H an ernhir saccessfuily 
combated by theory, and demoitstrated' by experiment. 

These facts h ad ns riireetly to the followino;' <'onsef|Uences. 

1. All ahnus contain predscly the same proportions of sal- Alum iodl* 
phuric acid, alamine, potash, and water; thong'll t!i(*y pro- ‘fiv.nticaJ. 
<luc:c sonaible diirerenccs with reugents, atid in their applica¬ 
tion to the art of dyeing-. 

Z. These arise sohly from the unei^nul quanti- D^ffjrs from 

ties of sulphate of iron fmuul in them, amounting merely to ^ conta- 
„ , ' T I 1 mliiuU'O with 

a few thomandtb parts, lor thoy disajqieHr couipletrly on 
the imribcstiou of the alums, au<l are reproduced with the 
samo if we restore to them as much sulphate of 

irmi »s had been abstracted. 

3. The Roman alum c^tutains the least sulphate of iron : Roman alum 
tlsc alums of Bouvier and Curaudau afibrd us a little more, fiec^tlromu. 
but tlte quantity they contain Is appreciable only by reagenta, 

and oii ^Ik in w'ehi and cocljineal colours. In the alums of 
Jardtle and Liege prussmtn of potash immediately indicates 
the presence of sulphate of iron, 

4. Roman alum does not merit (he exclusive pfelbrence otlierjiium 
given it over* other alums, for we have idjtjrfbed'dii wool, l»e niade 
<'Otton, and silk, with liege alum puri5ed by means of wa- 

ter, and even with the alums of Bouvier and Caruudad, as 
fine and brilliant colours as those produced by Roman alum; 
and if the latter appeared to us to have tlie advantage over 
VoL. XViII— Dec. 1807* bl the 
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' the alums of Bouvier and Curaudau, we ciiu aflimi,*that the 
differences were very trifling,and only to be perceivwl by an 
experienced eye. 

, uVff part of 5 . irht' alum of Javelie, and that of Liege in particular, 

irtla^'inrurions. not Containing’ aboTc u thousandth |)ort of sulphate 

of iron, almost always pmiluce duller and less bright colours 
than those with purified or pure alums. 

IiFcfrff tgreat- (j. The effect of sulphate of itou is not the same on all 
estoHMi , githstances, atnd with all colouring matters: it is very evi¬ 
dent on silk w'ith w'eld and c ochineal c’ohwirs: it is a little 
least oa wool. Im so oti cotton, and it is much h ss on wool, with the same 
substances. VVckol apjK’nrs to fix a less quantity of knlphate 
of iron than cotton, and paiticularly than silk; for the co¬ 
lours on wool are less altert*d by r/s' of this sulphate than on 
l/cOe With ailk by t-Jj; and in all madder, archil, and kerrnes colours, 
eTr^keraier large proportions of this subslance are necessary to alter 

the shade, or even to diminish its liveliness. 

y. Every manufacturer of tdiim therefore, if he will, may 
change his most impure alum, by simple and not expensive 
means, into an alum, that in its application iu all the uits, 
to the most lively colours, and to substances the most sen¬ 
sible to the influence of suljihnte of iron, shall possess all 
the propeities of the long boasted llothun alum. 

Let MS hope, that the importation of foreign alum into 
France,^ which amounted a few years ago to Several millions 
of livres, and which has already fleereased in a considerable 
degree, will soon cease entirely : that our alum ntanufaclu- 
rers, better acquainted with their real interest, will no longer 
endeUvonr to distinguish their goods by that Coloured coat¬ 
ing, which has most frequently been the resource of fraud : 
that their endeavours to furnish the shops with an alum con¬ 
stantly pore will soon lead all our inaimfactiirers to think no 
more of Roman aluttii and that ultimately dor alum w^orks, 
obtaining deserved celebrity, W’Hl be greatly increased, ex¬ 
tend tbiar^ale to foreign countries, and enrich France witji 
a considembie btatich of trade. 


Every munvi¬ 
ta ctiirer may 
make aJuni of 
the be’>t qua¬ 
lity. 


Kemsirks on 
the French 
trade in it. 
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IX. 

on the Improvement of Pottery in general, or the Art 
of making, at the least Expense, Vessels for every Use, 
more handsome, strong, mid wholesome, without employing 
■ head or Tin, in the Composition tf the Coating, Enamel, 
or Glaze; hj Mr, O, lii. Joussei.in, Manufacturer at 
Tiecers, An AUtraci hy Mr. Guyton *, 

N pamphlet tliat lias just appealed under this titl*y#fistory Qf the 
the audhoTt after noticing the importance of this branch 
industry* takes a riynd view of the periods when the porce¬ 
lains of Japau and China anived iu Europe, the introduc¬ 
tion of Delft ware into Fiance, which dates no farther back 
than the l.>th century, the extensions of the art which haye 
long rendered it an advantageous branch of foreign trade, 
the importation of the white Eu^lisli ware, and manufacto¬ 
ries establislied to imitate it. 

n e next Inys it down as an cstablidied principle, at least No good pot- 

ainong men of science or those acquainted with flie art, that 

.1 ■ .1 \ 1 .. . 1 1 • ware and por* 

tiicre js no trqiy good ,.ottery b # stoneware and porcelain: eckin. 

as they are tke onlj feiods^ in which strength, neatness, and 

wholesomen^sa combined. 

Before pixiceedlng to the jiroofs of this, Mr. Jousselin importance of 
justly observes, that this principle is not only interesting to die art lu 
the progress of the art; but that it merits the greatest at¬ 
tention in a political and conSmerolal view, particularly as 
the neglecting it must render the Frei.'ch tributary to foreign 
nations^ and this to uo small amount, were it merely for the 
lead and tin employed iu the composition of the coatings, 

CpmiRon pottery,, intended to stand the tire, has a veiy po*. 

porous hiticuit, which is, but slightly barked, that it may -be f >rcuii- 
capable bf^sustdniug, thc^rmisitlon ffoin h<?at to and 
because it isjiot refmctoiy cr^ough to ,support # gre^fter 
For the same reason it can only have a very fusible covering. 

This is commonly sulphuret of hmd, and oxides of copper, 
iron, and manganese. 


* Aiuiivlts de Chimie, Vol! hXH, p Mai, 1807 . 

U Delft 
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Delft ware, wlneli was a grand invention in its time, on 
account of the beauty of its* coating, has likewise the defect 
of Iwing baked only so far as to vitrify the enamel, as a de¬ 
gree of heat beyond this would spoil it. I'his renders it mr 
ccssary, to employ a sufBcient (quantity tjf litae in it, to give 
it a little consistency by a commencement of fusion. 

Its coaling, composed of glass of lead apd bilex, rendered 
white and opake by oxide of till, cannot support changes 
from heat to cold, and its biscuit is liable to imbibe grease. 
Qupcii’s ware. The white or pipe ware, after the Koglish fashion, is 
• .lighterits biscuit has more solidity, being comp^ed of 

prepared flints; and It is previously'baked: 
but the coating given it is much more, fusible than that of 
delft; it is a ghiss, incapable of enduring an equal heat; is 
subject to crack; His very easily scratched, when any oily 
inatter'willlftenctratc the biscuit a>id leave ‘]>ots; and if the 
glass of lead be in excess, which is unfortunutely a too com- 
tiiou case, oils and vegetable acids attai k it, and render its 
iibO dangerous. 

Ti.-glaze flt'ftsc- The memoir published by an able th<'mi»t, Mr. Proust, 
live iim\ daii- remote#ny apprehension of injury fsoia its use, intbi(‘ed 
Gay-Lussac and myself, to pay great attention to this 
subject, at the tune of the last exhibition of the products of 
French industry. We found very little, that was capable 
of completely resisting the edge of a knife; and after this 
it could not stajid the tesr even of boiling acetic acid, or the 
yolk of egg boiled hard. Wo cannot therefore avoid adopt¬ 
ing the opinion of Mr. Jous^eliii, that, whatever attempts 
be made to improve this manufacture, H can never form 
good pottery. 

1^ stone ware Hence then it may be admitted as a general principle, 
udijatle of be- kinds are admissible, stone-ware and .porce- 

uip TiiAde a *; . . ■ > , 

substitute for lain. But is it possdvle, to answer every purpose of sjtrength, 

every tiurig but wholesomeUess, aud economy, in a word, to, ren¬ 

der stone-ware capable of supplying the place of common 
earthen-ware, or such as is refpared to stand the fire, of 
delft, and of plpe^'atc''^ Mr. Jousscliii affirms, that be is 
convinced it is by numerous experiments. As he is esta¬ 
blishing a manufactory, it is natural for him to keep secret 


Ye?. 
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the pro0e^««5 he iias disf overecJ, though wliut he says ap- 
pmr« sufficieut, to give him a claim to tmv contidence, 

M^ithout atteinpung to divine his secret, J shoU add in Stooe-wsie 
support of its po^Ssability, that it inlgbt reasonabiy have hem 
qwesttoned, when the art was but a tmujlsonal practice, und liri;. 
when all mir sfone-tvare was of a close texture, incapable of 
supporting the lire without ew:kijig: it might have heed 
questioned before the experiments of Lauraguais in 1762, 
wbenbe Mr. Joiisselirt dales the tlr t coaeeptibn of a e(Un- 
inon pbrceluin, and wliose .succ«'s^es did not meet the en- 
couragemenl tbev dt'served: before the property of muguc-U'-eof niai;ne- 
»ia to put a stop to the fusion withmit imparling any colotir- 
ing principle, and ihat of barytes to supjdy the place of 
saline fluxes, were known; before the analyses of fcldtspar A^hfiita! feWt- 
had fmight ns to ebmnose it artijicIalK^ wltli verv eommou 
mati'iials; befo'C the property of pumice stone to afford a Pijiuue^tone 
covering not altaeked by any menstruum was di-^rorered ; 
and before tlu* inventor of thi^- p-occ^a, Fonrnii, cn;wned 
by tlie Fuslitute in the year IJ, had fabricated his /n/g/io- I/yirion'rami-t, 
evrames, a sfxwies of cominnsi porcelain eanalde of sUuKll.ig 
the fire; before the eUccts of heat prolonged to devitiifu;^-Divitnficatton 
tion hatl been ol served : and before the productions of the 
maimfjK'torii^ of Ft^rdmeider, Lambert, and Miifeishof, 
had been which the jury of the exhibition of iPob 

recognized as a true tstoue-ware capable of standing the fire, 
that is fo say common poicelaiu*. 

Thus 

• 1 btivi' licre pointed gut only tire principal f.icts. I quote 

many ofliers, iput lend le t Tt>:s povvofully to co’if3»-m lire opinion Fior 
instance', the fpum'i ruar'K, tire kefli kil-of KinAMu, to wtoeh the naiifie KefiToKil, 
of m<tgr^‘‘He has and of which theTiTrk- naiko their I’ipe,), 

eintaftiVaccorfUnje'to Khiprciih hut 0 50 silex, and 0 17 niajjacsia I 
have found, that 11 lose'. O'S!.,! of its woiptvt in the fire. It has the pro- jts use. 
petty bf sanppiag hotli the' vitrification and the coutra'ctiou of the eoni- 
ptftitteiis into which it enters. 

.\fr. Gtobc.‘> h*as;hho“wn, in the- Memoir^ of the AeadetWy bf Turin Magnesian 
for J'802, that the earth of Bjtnd'.ssero, long eonsldined as dlmosf pure oaitii 
alumine, and used With itucceSs in the jHireelaia rnatnifactory of Vinovo, 
is a rhagatisian earth, comr.ininfj about 0 11 t>f silex. 

Arriong the results of the ?ynihelica! o.'.says made in my laboratory at • 

iiie huperial folytech iic St-hool, i ubltihicd a glass piiifouily ihaiui, tu from «t- 

tUat 
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r very ner«s‘ja- 
yy kind of pot¬ 
tery may be 
made without 
any ineuii. 


Very cheap 
glaze of earths 
alone. 


TESiT OF THE GtAZE OF POTTEBY. 

Thus in the present state of otir knowledge it is far from 
impossible, that an artist perfectly acquainted with it, and 
improved by practice, should succeed iu fabricating, us Mr. 
Jousselin professes, three kinds of pottery, to supply the 
place, 1st, of close grainetl stone-ware, for coutainitig li¬ 
quids and other matters, with or without glazing: Sdly, of 
less close gmined stone-ware, with a brown glaze externally, 
and a white erraniel internally, for culinary utensils : aud 
3dly, of delfts and white earthen-wares, retaining both ele¬ 
gance of form and lustre of glazing, without employing any 
tnetaK 

The enamel of which Mr. Jousselin announces the dis¬ 
covery is entirely earthy, and composed of materials so 
cheap, that the enamel, which now costs the manufacturer 
at the rate of 320 franks for a certain quantity of ware, will 
come to no more than 15 or 20, 


Defects of 
gl^e. 


Process for proving the Quality of o Glaze of Earthen'^ 

Ware*, 

T HE glaze of earthen-ware may liave sewhd defects: it 
may be scratched more or less readily by a hard body; weak 
acids, such as vinegar, lemon-juice, verjuice, icc., may at¬ 
tack and dissolve the lead it Contains; or oily substances 
standing long on it may produce the same effect, stain it, 
and render it dull. ^ 


tificial feMt- that afforded me by the feldtspar of Baveno, by. urging to fusion in a 
*PV. phtina crucible a mixture of 6S parts site*, ISalumine, lOl'tme, and 

Porcelain with- IS ]]ol;a»h. 1 have likewise made, without kaolin, a blicuit having the 
out kaolin. hardness, aemitransparency, and grain of porcelain, by giving the pro¬ 
per degree of baking to a paste comi»ose<l of bO parts silex, SO alatnme, 
£4 tnagjteaia, and 6 lima I need not say, that it would be very easy to 
the same pwr|Jt*rtions of silex and afomine, by choosing a gobd 
clay, wiihput bemg obliged to have recourse to the decotDi>oisUioti bf 
alum for. the earth. 


Sunnhii’s Biblkahi-quc Physko-fectWaomiciue, July, 1807, p. 43. 
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Tf> ticterrainc it« poxver of rt’siHtlnfl: friction, it may beJf'J^'% 

* ^ * \K iiu 

r«b1»cf! wltli saudl; siucl if this scratcli it more readily than 
it Hoes a glaze known to be good, we may be assurei it is 
soft. ' 

If vinegar be bfnleH for some hours in a vessel coated with 
a soft glaze, it will attack the glaze, and dissolve a portiob 
of its lead, which w.ll be jirccipitaltvl from tbe on 

the arhlititm of a few drops of sulplmric acid, cmiimonly 
culled oil of vitriol. 

lint a method more within every one’s reach, and there- l“k a readj 

^ tci{ 

fore desefving to be known, is, to let fall a drop of strong 
ink on a piece of eartheu-ware, dry it before the fire, and 
then wash it. If the glaze be too soft, the ink will leave on 
it u slight spot. 


XI, 
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ilel'^hts of I'urions 7*ltices in France, ^c,; hy Dr. BEiiorR. 

Continued from p. ‘217* 

Sect. II. 

Heights asetrtuined during u tour in the ci-devant Province of 

Auvergne, 

The following observations were collected in a tour made Tour in Au- 
in the spring of 180-i, in comptiny with Mr, Leopold von veigne. 
Buch, a celebrated Prussian mineralogist,, and Mr. A, Jti- 
rine. AVith these gentlemen I set out from Cleneva to visit 
the chain of the mountains Doipe and rPOr, traversing the 
ei-dcvuwt provinces of Bugey, Bresse, Lyounois, and Forez, 
and returning through Dauphiny. As all this country, par¬ 
ticularly the most interesting, which is for the greater part 
included in the circle forming the department of Puy-de- 
Dome, has bedh carefully eKami.xed by>. several able mine- 
raV)gists, 1 shall say little respecting Its physical coiistitu- 
tion. Most of the heights were calculated by Mr. von Buch 
from the simple formulu of tl)e dilieronee of the logarithms 
of the numbers expressing the heights of the burouietcrs at 

. the 
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tl )6 two stations*: neither wore they maidie with siiyb strict 
attention to accuracy, us to be coii«idere<jt ,as a'btoliitcly de¬ 
termined. . 

It would be difficult to add l»iiy thing to what MV. ron 
Saussure says of the road from Geneva to Lyons in his Tours 
to the Alps: I shall only enlarge a little lUorte than he Ims 
done on some places where pelibletj or blocks of prirnitivt^ 
From Geneva rocks occur. Following more or less elosCl^^ the course of 
cmirfc o* the Khoiic from Geneva, we metV with some at the villages 
Khane, of'Confignon and petite Grave, where they rest on a bed of 

soil gritstone; at Clnincy, wheie we found op the banks of 
the Hhone a granite witli reddish A'ldtspur J and in VVie be«I 
of the London, a suiall river that coines from mount Jura, 
and falls into the llhone, where there are several pebbles of 
serpentine, including tolerably large garnets. But in a 
marshy bottom siluaie below the village of Pougny a large 
quantity of primitive conipovjud rocks are seen, some wjtit 
a base of dialhige [smuragdite of Saussure] and jude, others*^ 
of almost fiurc jsslc, or compact pclrosiiex. Ts'ot far fioin 
the loss of the llhone, near the village of \ auchy^ primi¬ 
tive pebbles arc still perceptible; nfierward toward Chotd- 
lon they become more riue; jet-I have seen blocks of gneiss 
Lake*; Syant on this voa’il, about a mile from tiie little lake of .Syant or 
and txaiiiwd. < 5 ^ i.^t, vvlijch iiu doivbt futrtun ly tuade but Cift|i with that of 
Nantua, about }iOyar<ls below it. Every VKing leads us 
to believe, as Mr. San*sure remarks, that the latter ex¬ 
tended much lartlicr to the south-west, covering the large 
fiat meadows observed in that tjuarter, the soil of which 
is composed of rounded pebbles lor tire most part calca¬ 
reous, 

tromdy of From this place to the extremity of the Jura, between 
the Jura. Poncin and A^'onl-d’Ain, scarcely any primitive {x:bbles oc¬ 
cur. There we begin to meet with pebbles of quaftx in 
cOtjaiderable quantity, and some blocks of gneiss in the en- 

J| > c 

♦ o TlVbtigii'thc eorrci^iion for tempt:ratur«, with res|)Ocl to the dilation 
'of the ail, w ;ndt>.,j<},nsa5jio in mea>UMiig diffisreuces <4’ iavel iu4hv saujo 
ctjuiury itiwi at the sauie time; u ia quite ewusn, that;it ought to ha 
ehijfjoyvd when compare coimiries xery dtstautfiom each other, and 
’ ’ take tht' mean of a fjrcat number of observation^.” J. U. Biot’s .^hv- 

f-icalAbtfononiy, vol, I, p. 145, 

virons 
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viro«s of Priay J whenrt* tlie road to Lyons is over plains Road to Lymis. 
covered vvitli |>fc't)f)les, freqmnitly in such quantity as to pre¬ 
vent the land from beinjs cultivated. The prevailing species 
are quartJt, and hard quurtzose gritstone., The pebbles of 
the Alps indeed frequently occur, as micaceous s* lilst, schis¬ 
tose hornblende, atid serpentines: yet whcti we traverse the 
bed of any ttrrrerit or river coming from the adjacent nioun- 
tains, the calcareous stones always predominate. 

Between take Sylaut and GhatiUon, about two or three 
miles from this town, on the leit banlc of the little river is 
a tolembly fine spring, called Entrebilliet, the tenipj^ratnre Heat of 
of <which on the Ist of April was 7*5° of Dcluc F.], 
wliile that of the open air was 6*5° T^e height of 

the place above the sea, as found by the tmroroeter, was 241 
t<»iso». At Varambon, near l*ont-HrAin, a spring, rose out 
of the ground, the temperature of which was 9*^ [5^*:25°J, 
and that of the open, air 12° [59°]- The height of this agrecinj; with 
place was about 140 toiscs. These two observations agree 
sufficiently with the law established empiiically by Mr. 

Saussure, th-at the heat of the air decreases about l°of Deluc 
for every hundred toises in height. 

From GhatiUon to Nautua w'C found a prodigious quan- Bqx. 
tlty of box. All tlie country, except the summits of the 
mountaitjs, ul^hich are crowned with tirs, is covered with 
this shrub and from the vvariuth of its local aspect, it 
grows to a considerable siite, as in Gainpauia and the East. 

Fioiu the environs of the loss of the Hhone we <lo pot Vines, 
mett witlj any vinc*s in the road, till we reach Cerdon*. At 
this place Isa [dsiutation, reaching from the top of the luouii- 
taiii, which is 403 feet higher than the lake of Cieneva, to 
the bottom of the declivity bn the high road, wbicii ia 
feet lower than the lake. 

If in proceeding from Lyons into Auvergne we travel di¬ 
rectly westward, traversing the Lyonnois and Forez, we, are 
constantly on the priu*itive soil, 'flic chief base of the Orinitic coon- 
countiy of^ limagne, that line part of* France, is well known ‘ 

* • The extant to which Mr. Arthur Youi)^ has availed himself of his 
accurate oWrvatkms on the locality of,certain cultivated plants, among 
which,is thy v'me, is well ktiowiu, 1 do not'he»itatQ to pursue his views 
of vegetable physirs, when oppoi'tonitj offers. 


to 
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Mmmtain of 
St. Bumiut. 


C'hetiuuts. 


to be i^nitic; the same kind of goil too, that we with 
in down the Rhone from “Lyons by the way of Vienne 
and 'Vbtimba; oecKjrb when we proceed to Beaujolois *i>y 
way of Torare, ITiur,' artd fa Cliaire r thfcis iVbm the corisi*- 
derable extent occupied by this kind of soil in these cOtili* 
tries the centre of all these chains cannot be far distiint, 
it is not witbont reason, that Mr. l>elametheTie places it iri 
TlwCcvennes. the Cevennes, which he considers as one of the principal 
centres of the primitive monhtaiiis of France, , 

Tfee rock that composes the monutain of 6t. Bonuet4e» 
Froidtis on tindiilatcd reddish gneiss, eviftently isttafifeedi 
and intersected by strata or veins of other rocks, j[>adak;ttlbrly 
wWte quartz, and schistose honibhnde, which assumes a 
porphyritic appearance on the back of the mountain to the 
west, particularly between the villages of Coursieux and 
Ste l^oj'-rArgentiere. Throughout the whole district of the 
latter, situate in a valley watered by the little river Bre- 
venne, pitcoul is found. Among the fruit-trees surrottuding 
the houses a few chesnuts are to be seen, buf all of them 
poor andiow : probably this^tree will not thrive without sheW 
ter. 

Vines and wal- On the back of the mountain of St. Bonnet, tow ard 

nuiscongenial. theie arc some fine plaiitatiuiis of y(ne»; and iu 

the bottom of the valley vt ry tine walnut trees. This ia not 
the only place w-liere I have observed the vine and the walnut 

thriving together; [)ro!)ably therefore they require nearly a 

> 

similar temperature. 

The holly i» common among the f^rs in the mountains of 
the Lyonnois, end sometunes appears as a trtie ten of ejlevea 
feet high. In these ca>>es thejipper leaves are smooth, while 
the lower ones are prickly as psioal, 

Lakeduninisli- TIr* plain of Forez is covered wifb a multitude of pond^, 
«dio ponds, no doubt formerly was one extensive lake. In it there 

Basaltic raoun- is a basaltic mountain. The level of this plain is J85 feejt 

below that ol' Limagne. Its soil il evidetvtiy formed by the 
detom position of the piiuiilive rocks; but it ajVpears per¬ 
fectly a<lapted to wheat. One W'eed only infests all the fields,, 
the wood $orrtl; bat this is iu great nbondauce, particularly, 
on Ihe fuUowa : however it is Ijenefieml to the s1ha^» folded 

^ uu 


Holly , 
tull 

*nd smooth 
leaved at top. 


UlU. 


Wood son el. 
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o» tjhem» for tbey prefer it to any other plant* whence Ta* Sheep'foiid of 
hernialontanus called it oxalia ovina, 

- In the neij*hbonrbpod of Fears J fnVz^ fiWftFuws. 

time on my roa4, a plant not to he met with in anjy part of 
Switzerland. 


Xahlc of heights above the sea i« totses and thousandth parts* Table erf 

heights above 

' Aetxwid- Accord- As the level (rfthe 


cor for 

Platses, tempera- 

tare, 

EbataiHoii de Michaille 

Cerdon.. * • 

extmetix.* 


Lyons .. apdso 

Petit-St.-Jean 121 *500 

The highest part of the 
road over St. B^mnet- 

le-Froid. 390*500 

Courslenx.188*000 

4 

Ste Foy*rArgentiere • • 229‘SOO 
St. Martin de I’Estra • • ,297*000 

Feurs^ • • • * ..173*000 

St. Crermaio-le-Val • • • • 210*000 
St. Jttst-eo-Chevalet • • 352’daO 


'I'he highest point of the 
chain of Thiers, taken 
oh the road, near Ar- 


ing 10 u)g to gii^ sea. 

Deltie. Trem- or 

Wey, ijieluc. 

28d*06a 287*94A 204 
309*582 304*843 

191-820 193*874 ISa 

131 080 132*634 118 

88 

By Saussure SfoifSJ 


consat.. 481*601 488*096 

Boen. 200*000 

Noire-Table *.••»...«» 344*500 
Thiers, at the lower part 
of the town ........ 192*000 

Clerniont .. 200*000 


Summit of the Pradelle, 

, an ancient basaltic pro* 
moutory, resting on 
grrfnite, but separated 
from it by a thin stra¬ 
tum of bolar earth*«. * 352*500 


i' 


OrgineA 

















Table of * 
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thelcYclof the 
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Lara. 

^Porphyry. 

Ciater. 

Volcanic pro- 
ductiuns. 

* Ea?aites, 

C vat * 51 * 
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Wnlihut tpr, 

■ '* ■ ‘ . '" ' ' fiV teitiperatiiwt' 

Oj-g^nes*...... 393*000 

The BMmit ijf Tuy-^dc-Oomet 751 

Pnyndt'i'Farion, oit the edj^e ef the cn*ter’ ••*«••• (JlO'833' 
—■”■■; — — Hi ihe bottom of the craterJ ♦ • • • 

Puy-de-Barme...,• • • • 5Ol*l0§ 

Orcival * - • ...1,. *.. 1.,.... 448 'Obd 

Mount Jqghal;, ou the edge of the crater... • 374*Yb£i 

—-- at the hottotu of the enrter 552,3.00 

Issue,of the cwreiit of lavu from Puy-cle-!a-Vacl'.e SOQ'OOO 

jtulce Aidat ..*. 

Mountains of Crbix-Movan d- •••'•• .. . 603*166 

Tillage of Mbnl-frOr-fe-Baius* • . ,,., 503*333 

Cascade of la Dogoe, at bottotn .654*000 

i-- atthetoj)§ .'. 694*333 

Rock of the Cousins}} *’* * ... g.«5'333 

Mountain of Cacadogne j]..* * 002*666 

. ^ Summit 

* Here is found the grand stream of ijta from iSiy de-Pjrioa, Tl)ia 
lava i« very fragile, and coiiuins oidy small crystal!, of feltUspar, which 
letaiti their naiite lusUa, 

■f This mountaira is formed of a sort of [lorpbyry, the cement of which> 
not very liarcl, and i-f an earthy gray eylbur, includes mica and a great 
many large crystals ef feldtspar, li^hich a*c eiackcd and haiw a vUr«oH!| 
appearance; vkilc tho^e found in the granite, that constitutes.itie bjt^ 
of these ntountains, have a pearly glws. , 

According to Perrier the height of this mbunlain above the sea is 700 
toises; acconling to Casisinl and le Monnirtr, 757. 

J This crater, whifli if, perfectly circqlar, measures 200 paces rOuud : 
it is covered with grass, and cattle feed in it." ' 

4 In this cj-curion fne rcldiftpa«s*ll*b"ffnmd, in large double crystals,, 
in a porphyry, which according tb MlJ I^ch <iaHB':dE ia very tU/- 
ferent Origin from that id Puy-dc-D6mo. jj-le adds, jthatjt is;a volCiViiic 

prod action, but not lava. , ,,, . . , . 

U If we proceed along the r'^gc.Qf the moyntapi from thf 
cascade of la Di gite, sa.ys Mr. vuu Bwch, we arrly® gt the rupk 
Consiiis, where we see subi>tftiu‘cs tlut have nmeh mere ifjipearanw ef 
b^siiUtos, 8n4 in which the feldtspar btscumds 'mere tare, Confflfliiihg 
along th;.* ri4ge toward.Cacadogne, yve go roiituha frightful, spnikirctija^ 
precTpi''e, tbesidfsof whiah are covered WSAh stoaas. This the-Ofnly 
place in,» tioigl:l>oufU;H»d, iktt call be ft Wter., Ftfom €gfa-* 

iiughc the u.%civL Lu t|ke.»uu>mu,t^ ^fontd'Ur a eaSy. It i&uu hiuqt'^iiW 

ciicus, 















U^UOtOGICAL OBSEIltATlONS JN FBAlfCE. 5^1 

* , , ’ Without cor,. 

' ' for tempcraturel 

Summit of Mont d*Or* ... of 

<j;!?i*cufs at the foot of Mont d’Or, before th^ i ^Sei^foiTth* 

J'tion <if tbe waters of the d’Or and tbe Oogue • • 6ll'000 sca» 

Summit of 'Mount Cajmein f.... 70SI’50p 

La-T^ur-d’Auvergne J ..*... 472'S3i3t 

Mural-k-Qtiayre, at tlie ehlttrau.. ^3^*000 

ildt'ks on the Dordugne, about half a mile lower | 417*6i<J(J 

St. Laurei^tT-des-MiUes .. •. .... l J'jf-ooo 

Bourgoin . i....... 

Ba-T^bdr-du-Pin .. I58*'i00 

Pont-de-T>eanvoisin..... i ig-OOi) 

The Jake of Kpin or Aiguihellette.. 103*334 

Mount tjU' TEpiii .....403 


Skct. J?f. 


SrieJ" inscription of several moit7Uains in the department o/* Mountains 

near the lake 
of Geneva. 


the J^JHan lake. 


Mount Siiltk-e^ four miles east of Oleueva, is narrow, but Sal^ve. 
of consideriil,l(‘ length from N. ]V. Ji). to S. S. W. On the 
W. N. AV., it exhibits naked, and steeg rocks, in nearly hori- 

circus, truly al't^na, tefiniimted on one hand by the sides of the valley of 
la Cour, and on the oUier by the rack of tls« Cuu%in<!. 'rheso answer to 
eaeh other, and f)rm<.‘rly closed the circus on the side of the valley of 
Bams. But the whole of this vast circus cannot bo a crater. 1 conceive, 
continmjs Mr. von Both, that there ire tao, Uie valley of JaCour^ a(|d Formerly two. 
the fmmelshuped hollow between Cacad.ig'iie and the rock of the Cou¬ 
sins', the remainder of the cavity was forme.i by the falling in of the 
parts between thiise two crateis, as k shown by thru bare and salient an¬ 
gles below the summit of Mont d'Or, and the vfllv^y of Enfer. 

♦ According to Cassini the height of tbii nioumain above the sea is 
1048 tolses: and he afterward calculated by the tmrometcr Its height 
above the Village of les Bains to be blS tolses, while according to on? 
ehservatious it it only 4fJ5, j. ’ ' 

'll Caanlni makes this 2M tolssis higher that\les Bains, and 7C0 above 
tholevel-of Shesna. “ ^ 

, •}; A causeway of basaltes in .prisnrs of six ffinet diameter, with deck Basaltes evi- 
4iy;« appearances of having been originally a stream of lava, ia seen here. ® 

^‘ .In this place is a grand colonnade of basaltes resembUiig the [lijies Colonnade of 
iff mft organ. - , it. 


2;ontal 
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Bdntal strata. On the E. N. E.> toward the vatley of Borhes^ 
the Alps, which lie beyond it, the strata decline with u 
^ntleand almost nnifortn slope. Op this side wc find 8triit|^ 
of soft sandstone imposed on caleareoua strata inclining 
derah angle bf 4^®. Similar strata are foiukt on the littl^ 
Sal^ve, eloping in the same manner to the eosl- The Sand¬ 
stone strata extend to some distance from the foot of Sal^ve, 
joining nndergronud those of thO hill of Eeserjr, an<l sdfl 
retaining the same direcfion. The brook ha| hoV 

lowed itself out a very deep bed in this soft stlidd^one. The 
Arve too hits made its way across it: and in the Tittle Ba- 
li&ve we se^ beneath if strata of calcareotia breccia, cover¬ 
ing those of compact limestone that form the b(»dy of the 
mountain. The sides of the mountain toward the village of 
Croij^ette aw wood)', and on the top the vegetable mould 
cov^ a considerable bed of white sand. lu the interior of 
the calcareous strata are petrified marine bodies in great va¬ 
riety, $ome indications of coal, several nuclei of silex or pe* 
trosilcx of a naturally round form, iron in the stale of earthy 
oxide, &c. 

Mount Ebironf, three miles farther Irbm the Leman Take 
than Salt^ve, would be in some measure parallel with it, if 
it did not incline more to the south. Its summit forms a 
long ridge. “Ou the side next the lake its slope is gentle for 
about two thirds of its height, where there is a small plalp ; 
and thence it becomes very 'steep, and is covered with firs, 
it is composed chiefly of a calcareous gritstone, -the nature 
of which howet'cr varies greatly ;. for the southfirp part of 
its ridge is a kind of primitive paddingstouc, in which I 
have found nuclei of a- fine granite with ret! feldtspar and 
black mica, the most rare, as Mr. Deluc observes, in that 
part of th^i Alps which approaches (jeneva. Ita declivity 
toward the Alps is miich more steep than that of Saleve. 
Near the ^uthern extremity, about half way up the mouny 
tain, is a large, iim;^tohe quarry, the strata of which ai« 
ncfaily perpendicular to the horizon, Tie east and west, and 
ihcTude several species of marine petrifactions. Amon^ 
others Mr* tlcluo found two large bufonites, which he cdiiir 
fitde^' as-nfew. ' ' 
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The valleyricli in fiiie pastures, ascend# Vale of Al»un- 
witii an impetceptiWe slope tn a defile,, in which is placed a 
cross, marking,the llniits between I*''ranee and thift . Valais. 

•f hence the descent to the village ojf ^iowteiche, not jhr,front 
the Rhone, ia pretty quids. All the, mountains on tins rooii 
are calcareous, generally steep toward tlie lake, and.in sevje* 
lal places their strata are nearly vertical. Above the cot- 
tOi^es.of Bize, on the chain skirting this vallej,,good coal Coal. 

1ms been found, and is wrought wiJh advantage. The moun¬ 
tains liere^jire higher and steeper than those nearer Geneva* 

. beyause tliey are nearer the centre of the Alps, and pwbubty 

too, as Air. Saussure observes, because some of the lowet 

' • ' ' ' ' 

steps of the grand amphitheatre of the Alps are wanting 
here. 

The ilfu/tf is H long mountain, lying W. N. W. and E.S. E. Mdle. 

It is composed of compact limestone, which in some fdaces 
begins to assume the appcaruuce of a schist by its disposi¬ 
tion to split »a» leaves. Tlicre is Home irregularity in the 
sitnation of these rocks, yet tltey follow the law common to 
all the exterior mountains of the chain of the Alps, their 
slope's being on the Inner side, and their precipicea on the 
outer. Here Air. Saussure observe* for the first time, that Secondary 

iMic secondary mountains are so much the more irregular 

. must irregular 

and inchning in proportion as they, j^ipproach the primary* near the pri- 
It is from the Mole too we perceive very distinctly;^ that the niary. 

Alps, to which all the surrounding mouutaius are 
are composed of a great number of chains, nearly parallel, 
find separated by valleys following the jsamc direction, which 
in general, with some slight exo^ptions, is north-east and 
south-west. On the Mole we meet i^iith coarse caleaw^ous 
breccice, imperfect vestiges of petrifactions, and frequently 
imdei or eyeu veins of petimilex included in limestone. 

The valley of Taning»t which opens into the great vale The valley of 
of the Arve near Botmeville, runs ve»y evidently east and 
west, . It is wiatert'd by the Gifre, a pretty considerable river 
pr torrent produced by the melting of the ice on Buet and 
the mountains near that Glacier. SevCrabof the calcareous , , 

tnountaius in the course pf this river, ipcludc argentiferous taioiug silver, 
lead-ores. The extremity of the valley is closed by moun¬ 
tains covered with eternal ice. The strata of the mountains 

that 
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Curved strata 
under horizon' 

tali 


Goitres. 


Cha’ybeate 

Sj>niig, 

Frisoti 01 Br6 
zou 


Natural ice 

house. 


Veigi, 


X/akes S.ivon- 
a lid Lessy. 


Arched stra»«. 


that surronrtd tbf* valley from Sainoin are f.i»|:rn1arly distort- 
^ Od in several places. Atnony; others 1 observed at the bot¬ 
tom of the mmmtain called Pointed^ Sale strata bent c#nw 
centrlcally on one another, so as to form alur^e eUipsis, and 
over these horizontal strata. This is one instance of uiauv 

r ^ 

contirming Mr. Saussure’s remark of the irt'egularity of the 
strata of secondary mountains as they approach the primaiy. 

I did not find a single block of primitive stotte in this v«b 
lej'. At Sanioin, the aspect of which is certainly Ihe hottott 
in the 'alley, I observed some rrefifts. On tHeieft of.tim 
road from Tiuiingc, about an hour’s jouimey before we reAch 
Samoin, is a chalybeate spring. 

Mount Brwni, called Bnzon by uatdr.dists and geogra-* 
pliers, forms with the Mole the entrance of the vale of- 
Arv<*, It is of compact limestone, and \V. S. W- from the 
Alole, Its summit toward this mountain as perpendicular 
to a great depth, while its strata slope toward the Alps, 
thongli very steep at the top. Its,foot is covered with large 
strata, nearly perpendicular, resting against the body of the 
mountaiii, la It th.ere iS a natural icchousri, containing it c 
all the year round, though It is of little depth. On the 93tb 
of July, ISOi), the temperature of this cavern was 0® [32^^ Fi 
while that of tiio open air was *)-5° [54*3°]. ^ 

The name of IVrgi is given to a cliann of loftier calcareous 
mountains behind tills, Itdeelims to the north-east, and 
rises to the south-west, without any reiuarkablo and distimd; 
summit. Ou its l ac k are two lakes ; that of Sfixonuex, or 
Belli, to the north ; and Lossy, which is larger but not so 
deep, to the south. Thi?. has no apparent outlet; but be¬ 
tween the Uttie town of .Fntremont and that of petit Bor- 
nand there is a pretty considerable cascade, spouting forci¬ 
bly from a circular aperture in the riiiddie of u rock fifty or 
sixty yards below the summit of the mountain, and fed by 
the lake. The limestone that forms this chain is of a dirty 
gray, of a foliatetl tetj^ture like the schists, and in general 
rising against the Alps at an angle of 31® or 33^. Tbis is 
not uniform however, for to the uortli-ea»t above Heibuzier 
the {ttrata me aYched, or b^nt double, and of a compact in- 
slcad of a slaty textui'c. yUl tViis chain, which some geo¬ 
graphers litill call /cjr moniapiei mawiitesj, is very rich in 
. plants, 
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plants, some of rare. On the ground accumnlated at 

the foot of the Encrenaz, above lake fiaxonnex, f'fows the 

alpjtie poppy, remarkable for its hc;a\ttiful milk wliite petals, Alpme poppy. 

tind its agreeable snveil of vuiieilo, particularly when the 

flower first opens. 

On the east of this chain is the valley of /e Rrposmr, 
which On the opfwsite side isbouaded by anotlier calcareous 
chain of very lofty nionntaiua. A convent of Carthusians 
Jiere is anexeelieut station for a naturalist, who would wish 
to explore the neij^hhourlu!:? nsn'intaios, which are in m&ny 
respects intcrestin.i;. Huvini*; ascended luonnt Meiri toVoint- Meir*. 

de-Chtttcan’, one 4 )l’t!ie loltlcst ''mninits, <lie c}c takes in the 
wliole chain of the A’.})s, and looks down upon the vale of 
the Arve beneath. The hi^^hest. point hbwever is a little far¬ 
ther west, and is called the liK/unlain dn Four, or de Ficrre 
perceo, because its ridge is pci I’oi-ated. This mountain is 
seen faun every .part of the A![>s, and at a <lL.tatice appears 
inaccessible, tbough it is ih>t .'O. Had it been lulor in the 
year 1 wouhl have ascended it, but I wa^ there in Jul}^ 

The road from St. Mart in to Servuz passes at the foot of 
a chain of moiiutains, the base of wiiich is composed of slate, 

<ir a brown calcareous stone in thin leaves, intersected by 
veins of calcareous spar or <juaitz. You then ascend to the 
pleasing lake Cluhle; soon reach the fragments of a inoun- 

tain, the summit of which fclFdown in 17.^1 ; cross le Nkint- t‘I of 

. ... , .1 • . i. r • I • ^ fdUea niouor 

Non; and, having pa sed a !or<‘.st, the sou ot wlmii is uiam, 

yellowish tufa, reach Servoz, wlicrc wc meet with a few per¬ 
sons a iHictt^l with the brouchocelc, owing pvoi>ahly to its Crtuns. 
southern aspect, and being sheltered from the north winds. 

Ascending Inward the point calb d I’Aiguijlc de Varens, P--ih of Vi- 

we meet with nctriiactioas in a tran.iition liaiO'.tonc about 

' ■ ■ ■ , 1 . , r. I T , • '■ Potutaclioiis, 

1200 toises above the level 01 ti>e sea. It has no iiupi'cssious 

of vegetables, but a large species of turbinlle and a 

bivalve of which fre<^ueutly nothing but the edges remain. 

The real summit of the monntuin is higher than this peak,* 
but cannot be seen from the bridge of Sallenehcg, being be¬ 
hind* the peak, which, as > ell as< many* Others, is separated 
from the moiintain by a kind of circus of considerable depth. 

Op the summit of Varens is an extensive bed of numismal • 
stom?8, and sotne hundred torses btdow, ambn^ the -matters 
’ VOB, XVllI.— Dec. I 8 O 7 . X that 
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GEOLOtJlICAt OBSERVATIONS IN FRANCE* 

that bare falleu from the mouiiiaia are many rennar^Ri^Iy. 
large cornua utniuoniso 

iVIouut Buet may be pscendwl not only froni the vall^ 
of* Sixt, taten by its first visitors, Messra. Delnc; or that 

i *' * , '» V ^ * ' 

of Bcrard, the way chosen by Mr. Bourrlt, auo deacribed 
by Mr. Saussure; but by crossing mount Breven from the 
prtory of Chatnouur, or from Servoz, by going up the val¬ 
ley of Villy. This valky is watered by a rivule^^ which 
forms the pretise boundary between the primary secon¬ 
dary rocks. Another observation to l)c made in tnk road is, 
that lljp mountain above Sciwn', which terminates die chain 
of Aiguilles rouges to the south-west is in great part fonned 
of a primitive micaceous gritstoue; there being only the 
summit called Aiguilette, that is composed of a foliated 
rock,^like that of mount Breven. In like manner at the 
uoiifh-east of the chain the pass of Charieritoii is formed of 
a primitive gritstone, remarkable for its well defined small 
quartz crystals; and is the intermediate ])omt between the 
primary rocks of the chain of Aiguilles rouges and the trein- 
sitiou limestone of tlie summit of Buet* This is another in¬ 
stance in support of Mr. Saussure’s remark, that beds of 
grit or puddingstone arc almost alw ays/ouiid between the 
last secondary and first primai'y strata. 

The valley of ChaiUt^iluni runs south-west and north-east* 
parallel to the chain of the Alps, and is bordered by moun¬ 
tains of the primary class. The col dc Balme however, that 
bounds it on the north-east, and mount Lacha, its termina¬ 
tion at the soutli-w'est, are composed of slate or calcareous 
stories. This valley contains rather serondury rocks lilcewrise, 
as some fine white gypsum, about three miles south-west of 
the priory, on the borilers of the nant or torrent of Tu<^ouay; 
som^ limestone opposite the priory,, at a place culled Bioh^j # 
and the isolated hill of Piget, io the bottom of the valley, 
and sb^chingin the same direction, which is eiitiyely formed 
of limestmie. These excepted, every thing in the valley of 
Chamouui it of the primitive class. , ■ . 

£!x 9 ctly above this priory, on the north-west pf ilie 
is mount 3 r<&ven, the base of which is cpouected 
Aigtiilles |rougB»- summit is isolated, ahd ill str^ Me 

p^peudi^ttlatly on. thit side, bu^elopf on . 

’ ■ \ ' '■ ' otW'^ 


S ‘h 
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towiifd th<j valley of \'iUy> which is parallel with this. 

Its ascent from the priory, though sU-cp, is practicable to 
about two thii'ds of its height, throuj^h frJigments of lamel¬ 
lar rodks, mixed with quart/, felcltiSpar, and mica, in every 
possible proportion, and of ditTcreat degrees of hardness, 
from the hardest lamellar gruaite to the boldest micaceous 
rock. These fragments come either from the summit or 
from the iBanksof the mouatuiu. I’he summit in particular 
is formed of a rock, that api'Cars to belong to the class’of 
true gratiitei^, notwithstanding the parallel situation affected 
by the scales of mica, tliat form part of it. The bac^ of 
the mountain is composed in great measrire of a veic^'d gra¬ 
nite, witl) lenticular crystals of (juartz of various sizes, but 
ranging in the directioi; of t!ic iamioie. 

The Aiguilles, or needles, on the south-east of the vaij^ Needles, 
of Clianiouni, are five loffy pyiamids, decieubii.g in height 
from the southernmost to the northernrno&t. The base that 
supports them, which rises seven or eight hundred toisea 
above the valley, is coniposf'd of lamellar rocks of different 
kinds, but chiefiy quartzose or micaceous, arranged in very 
regular strata, and running in the dnection of the valley. 

Their inclination tow'ard the bottom of the mountains is 
vttry little, but they gradually rise against the v dley to the 
top, where they are exactly I'^erlical. The Isigher up the 
mountain tjiey ore, the more they approach the nature of 
granite. The pyramids that rise aixive this are of granite 
in mass. They arc composed externally of pyramidal la- 
minse, subdfivided into strata parallel to tlie planes of the 
laminae themselves. Thesd hunincc are nea»ly' vertical, and 
do not lean against the valley, like the lower strata of the 
moantain, but against the body of the pyramid. ThejbeaVt 
ofthi^ pyramids, or their interior jmrt, appears in some places 
to bate no regular stmeture, and to be divided only by ac¬ 
cidental cle%^. These pyramids however must not be ^ 

gihed to stand tipon the mass below, as a.piilar on its base ; 
oh the contraVy they must have a base of riieir own beneat(i> 
on dhi<:h the strata of this mass in parrres|. 

The Aiguille du Dm is of a neatly similar structure, but,Aiguille da 
among the, fragnients at its foot aare blocks of primitive pe- 
trogi|cx, With d giHiat deal of feldstpar, and a little mica# 

X « .The 
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Tbe Ju'a ta a of cHlri^irooog ujooolmna l.'SO or 
mUeslooj^, bv 35 o' 40 broad; run-jia^ S !S. '^V. and N K.K, 
fi:om*vthe n'"i^hbaurho«>d A»f Ji^o tcjyi bi Bre-tsi^e to 
couise ihejfiote is nearly p*iralK) with $'ii© Aihs» oC 

the oxtLrua! chaiob of a hi' h jt most lie *i%Mered asadc- 
pendance. It i'. uot veij taj) to tijirh tha ^J^aaVon 4tnl 
iorm of the btuta of the Jura. Mr. Saussure thtolp, that 
the strata of the caslern thniin, whir'a is the loftieats^Aud the 
ne^oe^t the Alps« the leaning a^aio^i the centre of the <'hain, 
and decline on the opposite sitk*; w hile the atreta of the fol- 
lowinj^ chains to the west have the fnnn of arehts^ oi* &e«ii- 
ap(‘hes, and terixaiiate In plains, the base of which consbU 
of horizontal beds t»f limestone. 

The Dole, twelve miles north of Geneva, has been go*- 
neri|i^w.deetncd the hij^hest summit of the Jura, Accord¬ 
ing to Mr. Deluc it is 658 toises above the lake, and oonsie- 
queptly 847 above the sea. I cousider tlie Keculetj, ten 
miles north-west of Geneva, as rather higher. It is One oi 
the Dumber of mountain-* In the dmiiU» that appear t| con¬ 
tradict the gcDeral form of the strata above given j for, in- 
steaef of TL’isIiig against the centre of the chain, tliey present 
their cliffs to the Alps. 

In an excursion I mode on the Reculet, the 7th of Au¬ 
gust, 1802, 1 ascertaiitted the temperature of two springs 
at the same time with theii height above the sea. The tem¬ 
perature of one, situate above the chalet of AiKleraii, Ond 
730 toises above the «!ea, was [43° b.], while that of 
the open air was ‘21'5° [60'3 F.], That of the Other, called 
Converse, 815 toises above the sea, was 4° [41 “ F.], the 
•thcrmom< ter in the open uir lx ing at 20*5° [78° F.]. '^1 hese 
two observations ag.'fc 8uffi<iently with the law of thi^ de- 
creasr?‘of heat laid down by l^Fr. Saussure; the following it 
not quite j so connstent with it. On tjae 2<ith of 4^Tj,g«i^ 
1802, the'thermometer in a fine spring near t||(e village of 
VtiVi, k foot of mount »Sa)eve, $00 toises abqve ihkc 
sep^ stood at 8‘5° FJ, and m & open »air 1^7* 



ON j>vavAr*is HYJoaAui-ic? tbeob^m* 30 ^ 

XII. 

^rmf/ornyttice^i c^f Mr. T>nhmt'^ HifdrauKc ’theorem* By 
i'MOMAB YocjNfl, JV./). F*R,S, 

to'lVJr. NICHOLSON. 

SIR, ' 

^ N the couwMB of some inx^estigutions respecting the iuo« Bubuat’i. hr* 
tiou of the btoort, and thr tauseof fever, I have h«4 occa- 
sioo to’eftiploj' the rale5 denied from the hydiavltie eSperL 
znetits of Duhuat; and ha\in’ reduced them into a more 
correct ionu than tho-.e nh cli are ujeutioned in the second 
Volume of mv l^<‘ctu,es on INatufal Ftirlosophy, p* aSiS, I 
beg Lave to make public, tbrvtugh itic iitediutn of'|hour 
Jonriml, the finiaulu which I have obtained. 

Pubual s rule, reduetd to Fnghdi inches, is b, 

* h 

a«d » = 153 (v 'd —*4) . (_ -j ^ — '001) 

f being the h ji< lb of a d its diameter, h the height 

of the rc tivoi’, aiid w the leffxity in a second* Now 

h, I. a: rr a ji « — n, iihen n is infinity for the fluxion - 

/ * 

bcooKies ultimately - ; and the ^aipe is icry nearly true 

. t ‘ * 

when M is any large imaibcr* we may therefore express 
the hyperbolical h-g.ir<tliin, taking « = iG, in the terras 

8 ^tV ^ vholefjUMulu may be changed into 

another, which will otien be more convenient, in this innuaer, 
ranking c rt iijV — L » = 153 {V'd — ‘2). (^ 

This expression will be found as near the truth, 
in all case*, as can,be supposed to have been correctly as¬ 
certained by *pubuat’8 expeuments. 

I am* SIR, 

* 

Your very obedient servant, 

• THOMAS YOUNG. 

Wdbeeh Street, 23 iVuv.' 
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Kiir. 

iM t^e Ti/ory Ear T^rv^pej^i, wth a Vim 0 
tieir Jinproicemenfs Souir Gov&Mi,E^» 

$iKf MiddlfshifWi ^ihNw, J807. 

O NE of your correspondents, who appears at pag» 51 of 
yo^r XlUth volume, under tbe signuture of A..B- h§s.lately 
airhtres^ me in i^ie same doonymous'character do t|»c sufcjf^ct 
of eaf tiumpcts. He requests to learn my sentJEWii^s rpfi- 
pccting these inslriinients, and bint’s leading to their impirqv.e- 
ment through the inc<luim of your Journal. 

* I b,e,Uevo but liUle mteMtion lias been hiiherto bestowed .oij 
^his.^fl'bf acoustics, ihougb tbe iinjuny is intiiuately cotj^ 
nected with the ease and luipjiineis or ibe p ’rtialiy deaf of 
all ranks and ages. Tbis negigc'iice in ex|K riimMitHi philo- 
pheis, who have done so mueb lor the iinprovt’ineiU of optics, 
obl ges me to begin with a fundamental and essent al point 
of my «u*bjccf; for vve art* in uncertainty at present in what 
manner an car trumpejt acts ou tbe avulitorv organs. We 
may conceive the sonorilerous pulses to be colKCtcd in the 
cavity of the vessel, and to pass thence into tlie meatus au- 
ditonus in a state of inci’eased concleiisatn;!). 

On the other bund, we may suppose, that thej^ame pulscS 
Strike the si<ies of the trumpet, and excite similar yihrations 
in this metallic si. oil, whitfe imparts them to tbe onficcot th.e 
The lattephe-aqditory duct. 'I’he latu-r supposition is rendered plausible 
pry plaudblc, ^ .simple experiment; if the porcfics of the ears be se¬ 
curely studied y\iih wet paper, you may cotivcy the clicking of 
a watch alcmg a rod of wood or metal to the seat of heaflng 
by simply touching the watch with one end of the rod, jind 
|)fefsi|ig tha ofher apibst tho forehead, your teoih, or tbp wet 
paper in ydur ears. The preceding fact, in cohjunctipn ^|th 
other clirt^j|lstanccs and ur^qmentb, induced,,nie^U lirst 
priiliBr th^?«ry of ear trumpets, sued to 

thait vilfatiotis «1f fl»e metal consiitutr the real cause^f 
0gi(ieieme^5oand rather thanthe<ondenmtion pf^|iorif^oQS 
'jpulies. ’ " ’' 

^ "After 


Two theories 
of tbe ear 
trunipet^ro- 

posed. 
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After tttking this view of .the'subject, I was inclined to Wr. NicIwJ- 
Adopt your opinion in vol. XIII, pagji 52, that an instrument XHl/img© 
consisting of a broad thin surface^ furnished with a tail or exwnuied. 
stem, promises.'to relieve partial deafness as effectually and 
more conveniently than a trumpet. A number of experi¬ 
ments, however, made for the purpose, have convinced me, 
that the vibration excited in tliiu plates of metal, wood and 
"pasteboard, by sononforous pulses of air, cannot be condensed 
in a stem attached lo these substances, so as to be conveyed 
twith effect to the seat of hearing. My first trial vvas con- Not continued 
ducted in the following manner; a hole was made through'a 
partition of lath and plaster, which w'as just large enough to 
receive a rod of deal 2 feel long, and ^ an inch in diameter. 

Some circular plates of metal were provided at same 
time, as well,as thin boards and pieces of pasteboard pf the 
tjuine figure, which w(mc fi\e(l at pleasure on the ends of the 
rod, by means of holes in their centres. ITiis contrivance 
gives the observer an opportunity of placing himself in one 
room and the sonorous body in another; and this precaution 
prevents nil the pulses from reaching his car, except those 
that ayij conveyed by the rod, provided the force of the sound 
be too weak to inakc its way through tfie partition itself. 

The'effi’cts producet! by this apparatus were the following: 
when one of iho circular plates jiroperly mounted on the end, 
was sligHtly scratched uith a pin, or even with a piece xjf 
twisted paper, the sound parsed very <iistinctly along the deal 
into the room where the oiiserwr was situated, and was 
thrown off into the air from a circle of wood or rnctal fixed 
®,n the rod in that apurtmeut. 7'hc same circumstance took 
plojcc when a watch was brought into contact with one of the 
iciri^lus, and the observer stood near the other; but absolute 
contact wa$ found lo be necessary, for the sound censed as 
ojft as thiCvyatcb was renioved the shortest distance from the 
circle. 

/Ijh^dM^overy of ibis fact damped t|ic expiectation wbitb I other 

hitberto entertained of affcmiing relief,.to pai-tial.deafpess fo • 
by eolid, Conductors of sound, but not.ip dbmii^ the intjt^iry p***^i'^ 
apparctttly in a uegli^nt manner? t iwo or ^ three 

of different elastic jjwbstances, with alendef 

tniia 
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tales of wood, with which I made au unsuccessful experiment 
• OR the cars of a lady wpd labours under a comiderable degree 
of nervous deafness. lln attempt was also made to convey 
weak sounds by the same instrumeUt lo th^ .aiiiditory organs 
through the medium of the teeth, W'hen thee|^‘Were 4oF!ped ; 
but all these trials failed, unless the sonorous ho4y happened 
touch some part of the apparatus. . 

this succession of diftappoiutments convinced mp,, that 
solid conductors can be of no advantage to the-ti'artiiliy deaf, 
Pfobableaseof Instances of great insensibility may occur indeed* i« which 
^lid conduc- may arrive at the scat of hearing by their a«S!StahC^|^ 
through the channel of the , mouth, after every trial to ap¬ 
proach it by the natural ducts and passages have proved 
“ fruitlp^ In this manner, perhaps, some persons apparently 
in 'of absolute deal ness, mi gljt acquire some idea of 

the musical scale by attaching one end of a stick to u harpsU 
chord, and holding the other in the mouth. At the samp' 
time, I am apprehensive your correspondent A, B. will bp un¬ 
fortunately disappointed in his expectations of relief from 
conductors, which .afp fo be held in the teeth in the manner 
of a,tobacco pipe, 

An«perlment qj^he next experiment relates more directly to ear pets, 
and discovers the niode ii^whicli they operate on the auditory 
organs. 1 took a hollow copper con(s the mouth of which 
was 6 inches in diaim fer.fRnd having closed one of my ears 
with wet paper, \ introduced tiie small end of tliH tube into 
the other, Uking care to cover that side of niy fice'wilh r 
folded hainikerehief, with a view to intercept as much as 
possible such vagrant pulses as were not icceived by the 
tfuiiijiet. ‘ Upon directing the wide end of ray clumsy instru¬ 
ment tOwaVitls a watch on a table, 1 found that it magqihed 
the stroked the balance beyond my expectation, fikit 
was the ea|<s only while the tube remained for tti® 

watcb'cehi^^ fo he audible after a pldg of 
been forc'd; ijito jthe narrow part aC ih.e.j 4 ibe,',|it the dtstaucf 

,con-i^cA' frqi|i^^*4iq wnal‘|>Jt ifllttre'mityi''; Tl|||V-*^ 

out*the a&e of an ear ttumpet t'R a satbt|y^l!y, 
' 'condense tliu pidlCs.wbifCii^^^Rn 

to' foil liS| ' ity^kd' thereby^p, ■ dlschafgh^^ih' >fith 

greafor 


on the car 
trumpet 


le^ set 

pUtk'S. 
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gi*Eater ipfFect into^the auditary ducts.;, @ur attfution 
fore, must be turned in lutuve to the rttbst prooable foeans qf 
increasing the'condensing power ot instrument,,^,jve wbjli 
to n>itigatc, thtfi^ouvemence of nervous deafness, 

of E jpiEiabolical fig^urc, and well polished, promises ParaboUetruiWf 
' ]to be of service fo the infirmity of partial deafness, on as«|r del^*!**"**^ 
perficitti consideration of the subject, because Such an 
strumefil' would concentrate in its fcjcus uU the pubes which, 
happenetfto enter, its mouth at the same instant, in a direc- 
tion parEllel to its axis, A trumpet of this deseriptipn is 
Uable'tQ^wo serions objections, for the .constructfon t>f it is 
very difSeult, if npt iinpo'^sible; and if such a thing couM 
be made, it would be attended with inconveniences, arising 
from its shape and dimensions, that would render thf|,appli- 
cation qf it very troubJesome. 'J'iiis «nay be easily by 

a few simple cnlcu)ation.s derived from the properties orf ihe 
inarabola; -if]i reality it may be fearedj that the partially deaf 
liEVe little to expect from any kinS of ear trutopets, but those jhe improve* 
of a conical figpre;* ki{d apparently sti|Oiig reasons lead 
to suspect tlje besf o®‘'*'fhem to be very imperfect augmenters difficult, 
of sound. I^'iliaps 1 may take a future opportunity to con¬ 
sider tlieir delects mathematically; but it will be sufficient 
for the present jrur][yo.'»e to' obseryp, that very few of the 
pulse.s received at the mouth of; a conical tube are tnans- 
-mitteil to tlic oar tbrougli the opposite extremity. Thi» 
might be demonstrated on ilie tveil known laws of incidental 
and reflection^and the truth of it is experimenUlb/ proved 
by the office of the funnel in the invisible lady, which does 
not transmit the whisper committed to it so much as it ye* 


folds it. 

I|,fnay be hefo naturally asked, if'the partially deaf are to Aninstrumem 

ikv aside all future hope.s of additional relief ffom the im- ®"''V® 

' , Ml ‘ • • pic of a drum 

prweme^'pf acoustie instruments? 1 Will not venture fo. give reedmmeuded. 
fo|iec}sj'/^^i^»wer fo this question; perhaps future eXj^eii- 
ihents inuy di^nVef a moreqonvenientand e^i?Ecioi^form of 
' tnau aHy"^ usC al, prc^BCflt; but I would re- 

C^mend your correspondent, A* B.*orspine one 
sufferers* fo, exchange bis trumji^'ifiW 

'fS...ill 


trial. 

't 
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OP KjTR' I^RO’^VETf. 

and art expftatftifitfn will tie cxpe^bted. By. aI 
irtiisiaii a circuliirbox, or funiiet, furnished With an ear'jn'pe, 
and having Its mouth W widest'ipetto’re coyhre'd tvitli a thtii 
elastic membrane^ .wh»t'h,‘ma8t1>c stretched Wjfth art uni^m 
force in every direction, like the vellum of a rtiilitary Wi^m. 
The pulses which fall from the atrtQOsph^re' Up6n iftit meW^- 
brane will he iinmediately transmitted by it to the;rfair Con¬ 
fined in the box, and their esCape from this dhvity Whst evir 
^ntly be thiough the ear tube, because the bbpcmiig' bl* the 
tnoutb tvlll not permit them to return into the htlltibsr 
that aperture. * \ 

The instrument here recommended is not a mere |iroj|^'t of 
theory, for I have made some expc'rimcttti,, which induce me 
to fbr bejiehcial consequences from a contrivance of'the 
kind. T took a metal funnej of 2 inches radius, anda cirCliT 
Jar, wood box of the sabie diameter, ^hicH was a sogmbiit ^bf 
a sphere of 8 inches radius. 1 lie mouth of each Vessel was 
covered with a piece of hog's bladder, rabisteried in water, 
^nd securely hxed u thia'ad to tha.iDUtside of the irtstru- 
inent. The bladder contracted in drying, by which it acf 
quired a considerable degree of tension; and 1 do not hesitate 
to say, that both these drums, when .properly applied to my 
car, augmented the bcats,of a watch and other weak sounds, 
in a mantier which wnsjf^ry perceptible. Should the experi¬ 
ment, however, appear worthy of fuither attention, it must 
be left in future to those who expect advantage from it, be¬ 
cause such inqiiiiies are attended with the greatest^difiicrtl- 
ticR* when undertaken by persons who possess Sense of 
hiring In perfection. Jf your, correspondent A.‘ B. should 
conclude to pursue the subject, he will fecoUect, thht a fiii© 
]uembra»e|l$ prepaied from the intestines of cattle* wW^h it 
called gold heaier’s skin, at least i]n the north of £ng1||irt3 $ 
and it is uhrmecssary to'inform him^ ,|hat is 

|}*refvra|^fc iu^eyery point of view to the'tiiadid^^ I i|^ 
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, that^onie of yo^r corresj 
n in .questioiiy wh|cb * It 

seariy 




joy iftow oimMC 

, * * 

tvfo ye&n a^o in tl\e Philo»9fH!»ka1 Jouinal; btitljbikir 

feilenc« obligt*!! me to U«<fom(* my own accuser. Some eSf^e- 
rimenis ot mine will be ft»umJ in,your number jfor Ma*oh, Waterway ba 
| 800 ', trora wbi)di J iofcrre<l, tb4t*‘*wate,r cannot: ictajij i|tti 
when cooleU below 32 ^, Such wai> njy ojmnon at 
dbe but I soon nidijcecl to suipect its accuracy 
a coaversatioii on tbe subject with Mr. Dalton, of Mnncbel^ 
ter, llie glass tesacla used in my cxpernhcnifc woie fster* 
pally covered with tbe freezing mixture ijcarly to tbfir 
brima': but in cotisoquenco of this gentleman’s information, 

I repeated die same experiment l.ist winter, care bai% taken 
to raisethe upper half uf the vessel, cont«iimng the watei, above 
the salt and snow which suirounded its bottom. With this 
precaution i found water might eanil^ be Cv>aW many de¬ 
grees below the fieejjmg point; *n (onsequencu i4 Hthtctt dis* 

Covery, I was obliged 4:o aband,/n lUe theojj lefened to above, 

0 nd inpronouncing it to beaneirodrl am only doingjustice to 
' the truth and your excelknt miscellany. 


XIV. 

JReport ntade to the Mnihematicai qad Phfjsical Class of thf 
Instilitlfiy ofi a Memoir of Mr. Ottat'OTii s, fehihe to Iron 
Spar: hff Messrs. BERTHOLLCt, Lllii.vre, and Vav« 

tlUEWN*. " 

In <|^unuary IftOG Mr. Heseotibi mnl to the class a memoir Ironspiirs v.irf 

in which he proved by axpeurot nts, that the iron spar, which ihwf upck 
. T • . ,■ I ^ ^ nles & •jliooW 

’ was the siibiect of it, varied lu the proportions qt its c^nsti- b^ditferently 

tuppt principles; and heuce he explained the differences norttad. 

that the ores recpiire in tlieir uietalhir^ie treatment. The 

diteeoHy o|“ fusing some of them coast doled at that time 

prii^l^al object bf his research; and the comparative Their refrsciw^ 

wialysis he tmide led fiim to the eoncluwoii, 4harfh© mag- niigiusu. 

IS freqtim#f found in tliem ifli large quantity, »• 

Was the cau'-e of their *refractorint»w, ^ 

Eeflectwig on the processen adopted to these otw Process®* hy 

f da pfeimie, ipl. I^|l4 Pt t^Ql • 



oN . tPAftiiT 


.Ttwir mofte 
of operdticD. 


Hassenfr?!z 
star'f-d 'lorne 


1 I 

wbii'li hi" are principle of thei,i;<4iifu£iibUity, which consist ^hiefl|! 

ds!|«ivcdut “‘ exposure lo the yir ami rain, either before or after r««ecinf^ 

Mr. Ue§ct>tiis co«jectwif|fcid, that thpe pmre8»ei fend nootbef 

effect than that of aepali|^ug the maguesm*'* ; ;> . 

Ill the tim case, that iVto, say, when thesti ores war 

posed to tlse air before roasting, he 8upphse;d} that this^eartl;^ 

wias dissolved in the state of curljonate %^e rain, in tjbe 

second, on the contrary, he ascr.faed tliis effect todbe tnilphu** 

lie acid developed by the tfHoreseeoce of the pyrites, with 

wWch the iron sjxir i& aimosi always accoinpnnied. 

Strict: that periodwMr. Utscotiis h.»s p mninuicatedtothia 

assembly a second luemoir, iu which he, ffii nisltes s«bstatr«* 

tial proofs of the esplauatiuns he had offe'cd i« thy {br*- 

Hier pfper as mercty conjectural; at the ^ume time avaihi 

himself thfm to answer some objections, that liaj^ b^p 

advanced by Mr. llasiiit^j^at^* The Iptter gentleman how^ 

objvctioio, buv ever, after huving made some frisli eiS|M;ninenis and oh«efi# 

»Ppvaistohi.ve vations, has withdrawn bis hjemoir, whicii the class had ror*^ 
given them up. » , , i , r. 

fened to the same r orunidtce: wc shall,not therefore enter 

into any diM wsiiion <V^.the*points, on which these two learned 

ch^ nists dillerid, but shall coiifiiiicr the facts related by Mr, 

DescotiJiixi tl:e couclusion he has deduced from them, na 

if they biul h( \cr heen disputed. 

.On thi» fejBeund ocousipn Mr. Descotils has repeated his 

former experinu nls, wlni^h-gave him the same results. He 

li^ likewise made new uius; and all, matuutly supporting 

edch other, have only cunffnned him in fiis opiniou, JBut 

let UvS relate some oi‘ iln'Sc espenments. 

Jle exposed to the i,re a mixture pf hfteen parts of mag- 

ne.^% aud a hundred parts of iron ore from the isle of Elba, 

finely pp^wd^fed; and ll.e result he obtained was perfectly 

simitar to wltP-t every magilesiaii iron spar has furnished hlipp 

Effect notjow- To ascer^iu wlietlier tlie division pf tlie particles of fsite 

substance h^l any influence on its fuaii^llty, 

witit|Hirifeof|sftime specimen of 

or and,hpperfectl|i^b ^^j 

tt|degfe^ of'lipat simjiar tb. what wopld 


The author 
ha| located 
his I'XjKjri- 
mems, and 
made trcsli. 


Experiment 
with ore of 
Elba. 


^ oprax. ^; I 
' EarractprliiiW#-!''TJ^« liiU 


re(|ul8i.ite fo^n rnm^vpi .&m'^S irnn'iijie 

V': •, 

f 



,d«iea hot 
diminish 



oSr* swaMT itLo^ 

• 

Jffelliish'tlie of i>on oros If-Mf lea5?t if this 

can be by tbe biJi^riesia of ftie orq, and the wef^s- 

ttt^ce 4t of^rl'to the artinh 6f ai!id*if,'‘'l<>r none possess tbesef 
twe 5 pi?ibties%'|l'nw;e *t‘*fWbir dto^ee.than the iron crystals 
isV^ The comthiti'ee are IbiF a similar opinion. 


Ibei efrtr© not 
o^hig to Cu3i«- 
sioa. 


-pol'ifllte fusion so much lotu^er time in pfp- 

port.i^ as the ore jsih fi^a'rments of a larger balk« > 

Mr. /lOej.roliia could have wished to analyse sp»»eimena of 
jr^fr^htb'^^v'Iron, spar comparatively with specimens of fh« 
same ore become fusible by exposure to the air*, but tint hav- 
in>r been able to procure any, he thoujj^it he it\ight*8Hpply 
the'r place by two pieces from the same vcih, one of which 
vMs not altered, the other had passed to the state of a free 
oVe. ' ■ 

iSVithout describing the method he employed fbf this pur* 
pose, whif'h we consider os very we shad oidy eajs 

Ihat he found the detSOmf>o‘»ed orC’lab longer contained*any 
'Mlagnesid o’* carb^ic acid, while the other contained four per 
cent,of carbonic add «hd magnesia. 

'T[’he tiualyMis of live other a^iecilaei^ of free ores, from 
diifer'^nt places,, gave him the oame results, whence he con¬ 
cludes, that ihc semivation oP the magne.'-ia ie complete when 
the'decouiiws tioa of the ores is complete. * 

’ lu sOmc cii«ps * e suspects, th,»t it is fo the cfBorescence of 
the frcfm 'syhich scarcely ant sparry iron ore is free, 

that the solatiouaud ahsi-raoiion of the magnesia of the P|»y 
ore is owing; since sulphate of maguesm is sometimes to be 
observed on heaps of ore of , an analogous nature exposed to 
the uir, as well as in the waters with whiich these ores, ure 
washed; and lie has obtained similarreisults in asmafrl^^y, 
bg?: putting magnesian iron spar in powrler, into a aolutibu of 
•uiphaie of iron, . ; 

believes howevdti that it is most frecpiently the carbo- 
di«0^ from the iran in proporthm as 

ds ab^rW'4it%0hfj^hlfeolves and carries off thfe 4ii«i||oe!S7&'b:y 
.aterJ ■■■ ::.t : 

■chungeeffe«?te^'t»Tbc,rteierf ore by ox|SO,stire 
'tifc'aat, 4shd'^|ai’ti 4 h«■ coujectUi^'' 4 ^ vMt^'»'D't!8j!otib ^tW' con¬ 
firmed by amdysm^ waters, wit^ tfhich a heap of roasfed 
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sia. 
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is removcdC, 
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odnlmtiedl n<»tirms but iralphate off rtiagrirlb, an4 a tittfc 
autpbatc of lirae; which salts ctiruid have b€«*n produced 
duly by the action of tbf snlphuric acid, aribjng from the 
pyrites, on the earthy sub^nces contained id the ore, 

®W orps more Mr. Descolila quotes iftltters of several well itiformed^fl^ 
fusible tiun sons, and worth)' of credit, who, in agreeing*' on the point 
that sparry iiou ores recently extracted and roasted are iWord ‘ 
difficult of fusion, and lessjwodactive, than those tlral have 
remained three or four years in the open air, give ftill more* 
force to bis theory. 

ilfagnp«ia Thou^ it is certain, that the presence of tndgnesia iil 
most mjurmtis Jroji ores diminishes their fusibility mure or less, the autliof 
nc ores, memoir observes however, that, if it be accompanied 

with a stifBcient quantity of bine, silex, and alumine, or df 
oxide of luangancse, it is not so injuriooH, becauselt 
Comes ftjsible by combiUfing with those subbtances. 

Conceiving tlie advantage iron ma'^teirs wonld^find in havi 
ing an easy method of knowilhg by simple, uisjiection a fred 
from a refractory ore, Mr. De«cotih has examined, whether 
among the external characteristic's of tlicse ■aiubstaiiccs there 
might not be some, by which thi'se piojK-rtles could be d'is-i' 
tlnguished : bnt the strictest scrnliiiy in this respect was 
Application of wil bout success. Ilf has been obliged fherefere, to hitve 
recourse to chemical meansS, and w’hat he I'oXind most to the 
purpose was fusing the ore without the addition of any flux/ 
Marks ot a re- If after tliis operation liic matter present itself in a grayish, 

fractury ore. earthy, friable tnnss, iutersperser! with small globules of eiist 
iron, it is aproof, that the ore is rnagncs^n, and* consequently 
more or loss refniclory. 

Msirks of afu- B^ou the contrary, if a well fused button be obtained, , 
fible ore. with liTown iod uot Very abundant scorieei the ore is fusible, 
and coutains but little magnesia. 

When the scorioi are green, they indicate the presenoe bf“ 
oxide of manganese, part of which Is reduced, 
with the iroiS, by a high and long cobtinu^iieat,. 

Tfe# least altered kihds of 8pari^^&i'e< that Mr. 
asst^ed^ lost in roasting from '3> io 3t per cent. The^HtOi*^ 
or free ofes lost at most bat 14 per centj and this loss uras' 
inerely wul#.’ * < 

liastvtitiri of < ‘ Tbi.quai^ities'^of ''wagneik 'and mongatiesc grewElyt"" 

i»OtnettEnes 


liMlieatton of 
mangaitese* ‘ 


l-os# in mast 



ON IRAN ORRP.,, • 

th^® Ria^ bo. 12 per <^cot qf. eitlier ip oiff^roatrpnfiie 

and at others thiji^ i* ^carceij^awy, mafiwisia. 

""From the resjilte of his analyse? Mr^ JOescol^ls copol«d®8» Never a nxtixiU 
that a hiiifh proportion of one f Jffi^udes a b'gh proportion 
of li^^pther, withotit tho absence dP^ thr ope necessarity ia- 
dicatingj the preaence of the other; so that the iron, when 
hi^ughl to the state of red oxide, always amounts to 60 per 
cent at least. 

Henqe Mr. DescotiU explains w h^t take? place in -the Car Caialon’iBA 
talonian forges, where the ditferent species of ore are treated 
according to the jii^ure, immber, and quantity of lhe*prin«f » 

ciples they contain. He points out die method, that each 
requires, and the product they atlbrd, according as theppe- 
raCi^n fs conducted, Soinetiroes it is cast steel, at others steel from 
malleable iron, or some mixture of the two. On this occa- Pyreiiean 
atoti he expresses his surprise, thjat no qipp has yet thought,df 
«*h|blishing a manufactory of cast stefUhthe Pyrenees. 

1^0 thinks justly, that all rich iron ores, which contain but 
few «a,rthy parts, such as those of the island of Elba, might 
be fused with advantage in the Cataloniaah method. 

It follows evidently from the experiments of Mr. Descotils, General ds* 
that pertain kinds of sparry ores owe their infusibility to the ductioUB. 
pre?j?nce of a large quantity of magnesia: and that the prin- 
dpaJ'Object of the exposure of these ores to the air and rain, 
eitlier before or aftpr , roasting, is to ?oi>urate the magnesia, 
and render them fusible. The various experiments we baviH;. 
witnOised, and the results ^f which lye have seen, leave us hd 
doubt on this head: since on the one hand the ores in which 
there is no magnesia are easy of fusion, and those which epn-j 
tain a certain proportion .are wholly infusiV>ie; while on ih|»> 
other the addition of magnesia to fusible ores divests them of 
thi? property, and infusible ores, when their magnesia is ab 7 
from them, b,ecome fusible. 

From tf^jlbservltdorta pf Mr. Degcotils k farther follow?,' 
there Is ho j&xtjefiiRl gbanicter, by which we ca^distip^ 
guish a spari^ iyqh^re be fusibleorpotj but hchas' 

poi^Jtfif'si^ chemical roedp? pf determining their nature^, 
whijeh are easy to put, iu practice, 

Hence we lire of ophsi^u^.that Mr. Pescotils Has thrown' 

of spa|3:yii!0ij^'p^t and-sthat; m 

his 
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hit momoir triny in eort8»C|tjence lie a ver5?lb3Wnii£?e0'aii 
to the iron ma|ter, both fi‘i)iall?e well CfOtirlucted experiment* 
it exhibits, ami the reflertionsand idea.*? headded to them, 
the elasR should direct ^>^0 bwi printed in the. volumes of ,4t« 
fbreiyn coutrlbutiotts'^^^''-'^ 


SCiKNilFlC NEWS. 

M'r . Buclioh has !in;i)\‘*‘(] rhe in cd of lycopodium, which 
Analysis of lias al^ordcd him t’c i- ilciwiug loiults. A tliuiisand purls of 
IfcopoJiUia. contain (io of a fat oil, analogous lo cattdr oil, ami 

very soluble in wilier, 30 of true su fur, and 15 of a i^ncily,- 
ginous extract, 'l iie remuinder consists of a substui^ce allo- 
^ewsubiifance g,.|bcr insoluble in WMt^^•, alcoind, eilier, oil i>f turpentib©^ 
OF caustic lixivium of potash, by long b- ilina with liqu(<|„ 
potash hovifcver thi* substance is fleconiposod, giv(>b oul am- 
inonia, and is converted into an (xtiactivi muiter. 

Fly (liaiillation it (^fiords carbureitml Iml rogcn gas, and car¬ 
bonic acid gas; and atlervvurU a walery liqimr, nujiregnated 
with acetate of amiiuniiii,*Hnd an emp; rt'unuiiic oil., 7diere 

remains a coal very analogous to antliiacite, and difficult of 
. . . 
incineration. 

Nitric acid moderately concentrated being boiled on this 
substance converts it inio a faf oil equally soluble in alcohol. 

' aulhor'coneluderj from hiS) experitnents, that this peculiar 
matter must be considered as distinct from all other vegeta¬ 
ble or animal -subbtanccs. 




lilr. Theuard had supposed, sec our last number, p. ii^Sf 
that a celrtuin quantity of water was lormed in the 
^iTilnakin^ .^action of atcohc||and acetic acid; but he now sfty s he is cb«“ 
acetic atier, viticed, that none is actually formed, of which h6'sliall Or¬ 
nish proof fn his memoir oh ethers. 


f " To Cot mp(0d^s* 

Mr. C. %K'6stcifs paper was too late to be ytaerted in the 
p^meot numbfti. i ~-it will be given in thd iiexti ^ 
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ARTICLE I. 

0/2 some Chemical Agencies of Electrkilif. By Humphry 
Davy, Esq. F.R-S, M.li.LA. Read November ^0^ 

1806 

1. Introduction, 

The chemical effects produced by electricity have been Introductory 
for some time objects of philosophical attention; but the 
novelty of the phenomena, their want of analogy to known 
facts, and the apparent discordance of some of the results, 
have involved the inquiry in much obscurity. 

An attempt to elucidate the subject will not, I hope, be 
Considered by the Society as unfitted to the design of the 
Bakerian Lecture. 1 shall have to detail some minute (and 
I fear tedious) experiments; but they were absolutely es¬ 
sential to the investigation. I shall likewise, howeJirer, be 
able to offer some illustrations of appearances, which hitherto 
have not been fully explained, and to point out some new 
properties of one of the most powerful and general of ma-' 
terial agents. 

* From/the Philosophical Transactions for 1807, Fail 1. 
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OS SOM^'CHEMICAL A«EKCm OE fcLECTRICltV. 
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IL On the Changes produced hy Electricity in Water, 

The appearance of acid and alkaline matter in vratcr acted 
on by a current of electricity, at the opposite electriiied 
metaliin surfaces, VjUs observed in the first chemical experi¬ 
ments made with the column of Volta * * * § ** . 

Mr. Cruickshankt supposed,that the acid was the nitrous 
acid, and the alkali ammonia. M. Dcsormes soon after 
attempted to show by experiments, that muriatic acid and 
ammonia were, the products, and M. Brugnatelli § asserted 
the formation of a new and peculiar substance, which he has 
thought; proper to call the electric acid. The experiments 
aaid to be made in Italy, and in this country, on the pro¬ 
duction of muriate of soda are recent |j, and the discussions 
with regard to them still alive. As early as 1800, I had 
found that when separate portions'of distilled water, filling 
two gt:is.s tubes connected by moist bladders, or any moist 
animal or vegetable substances, were submitted to the elec¬ 
trical action of the pile of Volta by means of gold wires, a 
nitro-muriatic solution of gold appeared in the tube con¬ 
taining the positive wire, or the wire transmitting the elec¬ 
tricity, and a solution of soda in the opposite tube ; but 
I soon ascertained, that the muriatic acid owed its appear¬ 
ance to the uuiraal or vegetable matters employ ed ; for w heu 
the same fibres of cotton were made use of in successive ev- 
periments, and washed after every process in a weak solu¬ 
tion of nitric acid, the water in the apparatus conbiining 
them, though acted on for a great length of time with a 
very strong power, at last produced no effect upon solution 
of nitrate of silver. 

In cases when I had procured much soda, tlie glass at its 

* N'icbohon’s Journal, 4to- Vol. IV. p. 

t Ibid. Vol. IV, p. 261. 

^ Annales de Cbimie, Tom. XXXVII, p. 233, 

§ Phil. Mag. Vtd. IX,p. IS!. 

(I By M. Pacchioni, and by Mr. Peele. Phil. Mag. Vol. XX!, 
p. 279. 

** I showed the results of (he experiment to Dr. Betidoes at this 
time; and irmntioned the circumstance to Sir James Hall, Mr.Clay- 
fiehi, and o^er friends iu 180K 
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point of contact with the wire seemed considerably corroded; Changes pwv 
and I was confirmed in my idea of referring the production 
of the alkali principally to this sour^ by finding that no 
fixed saline matter could be obtained, by electrifying distilled 
water in a single agate cup from two points of platina con¬ 
nected with the Voltaic battery. Similar conclusions with 
regard to the appearance of the muriatic acid had been, 
formed by the GaWanic Society of Paris, by Dr. Wollaston, 
who hit upon the happy expedient of connecting the tubes 
together by well washed asbestus ; and by M. M. Diot and 
Thenard 

Mr. Sylvester, how^ever, in a paper published in Mr, 

Nicholson’s Journal for last August, states, that though no 
fixed alkali or muriatic acid appears,when a single vessel is 
employed; ytst tliat they are both formed when two vessels 
are used. And to do away all objections with regard to ve¬ 
getable substances or glass, he conducted his process in a 
vessel made of baked tobacco-pipe clay inserted in a crucible 
of platiiia. I have no doubt of the correctness of his results: 
but the conclusion appears objectionable. He conceives, that 
he obtained fixed alkali, because the fluid after being heated 
and evaporated left a matter that tinged turmeric brown, 
which would have happened had it been lime, a substance 
that exists in considerable quantities in all pipe-clay; and 
even allow ing the presence of fixed alkali, the materials ero- 
ployed for the manufacture of tobacco-pipes are not at all 
such as to exclude the combinations of this substance. 

1 resumed«the inquiry; 1 procured small cylindrical cups 
of agate, of the capacity of about | of a cubic inch each. 

They were boiled for some hoars in distilled water, and a 
piece of very white and transparent amianthus, that had been 
treated in the same way, was made to connect them together ; 
they were filled with distilled water, and exposed by meant 
of two platina wires to a current of electricity, from 150 pairt 
of plates of copper and zinc 4 inches square, made active by 
iheans of soli^pn of alum. After 4 b hours the process was 
examined: pip^ tinged with litmus plunged into the tube 
containing the transmitting or positive wire was immediately 

* 'So.'XL/^ Moaifeur, 1806. 
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SOME cmLMttAi, Acmsr^iss or ’■tiwantfciTr*, 


Chahges pro- eiroiigly Tecldcned. Paper coloured by tomierlc introdu'ceil 
■fttoty ih wa^r other tube had its colour much dccpcaicd; the acid 

matter gave a vety sHgUtdegree of turWidness to solution oC 
nitrate of silver. The fluid that affected turmeric retained 
this propei’ty affer being strongly boiled; and it appeared 
more vivid as the quantify became reduced by evaporation; 
carbonate of ammonia was mixed with it, and thewhole dried 
and ovpo&ed to a strong heat: a minute quantity of white 
matter reiUaiifed, which, as far as iny examination could go, 
had the proper tic-s of carbonate of soda. I compared it with 
similar minute portions of the pure carbonates of potash and 
soda. It was not so detiqueseent as the former of thc.sQ 
bodies, and it formed a salt wifb nitric arid, which like ni¬ 
trate of soda soon aUracted moisture from a damp atmos¬ 
phere, and became lluid. 

This result was unetperfed, butitwas far from convincing 
me, that the snbstancfs '.tiiich 1 had obfaincii were s^cncrtiteiL 
In a simitar process with gl;!‘>s tubes, carriet) on cxectly under 
the same circumstances, and for the same time, I obtained a 
qiiaufily of alkali which must have, been tnove than Uvenfy 
times greater, but no traces of muriatic acid, Tht-re wav 
much probability, that the agate might onbrin some miniitB 
fuirtlon of saline matter, not easily defected by chemical 
analysis, eifher in combination, or intimate adhesion in i(s 
pores. To determine this, 1 repeated f he experiment a second, 
a. third, and a fourth time. In the second expe.riinciif turfnd- 
ness was still praibiccd by solitfion of mf rate of siWer in fb® 
tube containing tlteaeid, but it Mas less disfinctij in the third 
procc.ss it was barely pcrceptibJf’: and in the fourththo two 
duids remained peyferffj cle^rr nffer the mixtiire. The quan¬ 
tity of alkaline maffer dimiosshetlm every operation; and in 
the last proces?, though the battery had been kept in great 
activity for three days, the tin id }»ossi*ssrd in a very slight 
deginee only the poww of acting on paper tinged with tur¬ 
meric; but its alkaline property^ was very sensible to litmus 
paper slightly reddened, w hich is a much mt^n^elicatc ti'st: 
Abd after evaporation and the proc»»S by ctfcllmiate of am¬ 
monia, a'barely perceptible quantity of fixed alkali wa.s still 
left. Th.p acid matter in the other tube was abundant; its 
iasttt was sour,* it smelt like water over which large quan¬ 
tities 
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iitiofi of nitrons gas have been long kt'pt; it did not afti'ct^’i'wges pro- 
foliiiion of jnumte of bury tes; and a drop of it placed «pon Jjf 
a poliahed plato of silver left after evaporation a black stain, 
precisely similar to that produced by extremely diluted iw- 
trous acid. 

After these results, 1 could no longer doubf that soaie 
saline matter existing in the agate tubes had been the soni t’e 
of the acid matter capable of precipitating nitrate of aiJvtjr,, 
and of much of the alkali. Four additional lepetiiions of 
the process, however^ convinced mi*y that there was Ijltovise 
some other cause for the presence of this last substanc-c; 
for it continued to appear to the hist, in (iiuintiticB sulii- 
cientl^' distinguishable, and apparcmly equal in every case, 

I bad used every precaution; J had ineiuded the lubes in 
glass vessels out of the reach of tin* circulating air; all the , 
acting materials had been repeatedly wa^-hed'/iih distilled 
vrater? and no part of them in contact with the 11 uid had 
been touciicd by tlie liugers. 

The only substance wliich I could now conceive capable 
of furnishing the fixed alkali Wat the water Uydj. 'i his 
water appeared pure by the tests of nitrate of silver and 
muriate of barytes; but potash and soda, as is well know u, 
rise in small quantities in rapid disdllaiions; and the i\ew 
River water,, which 1 made use of, confaias animal and ve¬ 
getable impurificis, w'hich it was easy fo concede c might fur¬ 
nish neutral salts capable of being carried over in ^livid 
ebullition. 

To make the experiment in as refined a form as possible, T 
procured two hollow cones of pure gold contuiiiing about 25 
grains of water eacli, they ^veie fhkd with distilled water, 
connected together by a moistened piece of auiiamhus which 
had been used in the former expcrinu'nts, and exposed to the 
action of a Voltaic battery of 100 pairs of jiialcs of jmpper 
and zinc of six inches square, in which the Iluid.was a solu¬ 
tion of alum and diluted sulphuric aciiy In ten minutes the 
w'ater in the negative tube had gaiii<‘d|fthc power of giving 
a slight bUic tint to litmus paper: and the water in the posi¬ 
tive tubc^rendered it red. The process Avas continued for 
14 hours; life acid increased iu quantity during the whole 
lime, amlAhe water became at last very sour to the taste. 

“ . ^ Thft 
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Changes pro- The alkaline properties of the fluid in the other lube, on 

tri(^ in ^ter. retnained/'stationary, and at the end of tlte 

time, it did not‘ac^ upon litmus or turmeric paper more 
than in the first trial: the effect was less vivid after it had 
been strongly heated for a minute; but evaporation and the 
usual process proved that some fixed alkali was present. 
The acid, as far as its properties were examined, agreed 
with pure nitrous acid, having an excess of nitrous gas. 

I repeated the experiment, and carried on the process for 
three days; at the end of which time the water in the tube 
was decomposed and evaporated to more than one half of its 
original quantity; the acid was strong, but the alkali in as 
minute a portion as in the last experiment. It acted indeed 
rather more vividly on the tests, on account of the greater 
diminution of the IHiid, but presented the samo'Vesults after 
being heated. 

It was now impossible to doubt, that the water contained 
some substance in very minute quantities, capable of causing 
the appearance of fixed alkali, but which was soon ex¬ 
hausted; and the question that immediately presented itself 
was, Is this substance saline matter carried over in distilla¬ 
tion ? or is it nitrogen gas, which exists in minute portions 
in all water that has been exposed to air, and which, if an 
element of the fixed alkali, w'ould under the circumstance 
of the experiment have been soon cxliausted, whilst its ab¬ 
sorption from the atmosphere would be impeded by the sa- 
tnration of the water with hydrogen? 

I was much more inclined to the former than to the latter 
snppositibii. 1 evaporated a quart of the distilled water that 
I had used, very slowly at a heat below 140® Fahrenheit, 
in a silver still; a solid matter remained, equal to of a 
grain; this matter had a saline but metallic taste, and was 
deliquescent when exposed to air: I could not obtain from 
it regular crystals; it did not alVect turmeric or litmus, but a 
pai't of it, after beii^ heated red, in a silver crucible, ex¬ 
hibited strong alkalinV properties. It was not possible to 
make a minute analv'sis of so small a quantity, it ap- 
peared tq me to be principally a mixture of nitrate of soda 
and nitrite of lead: and the metallic substance, it is must 
likely, was furnished by the condensing tube ol t^p com* 
IHon still* ^ 
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The existence of saline matter in the distilled water being Chrvnjies pro* 

thus distinct, it was easy todetermine its oueratioii in the ex- 

, ^ . t tricity In water, 

peninent. 1 lilind the two gold coups with water in the usual 

4«l 

manner; that negatively electrified, sobn attaint'd the maxi- 
mum of its effect upon turmeric paper. T then introduced 
into it a very minute portion of the substance obtained by 
the process of evaporation that has been just described ; in 
less than two minutes its eft'ects were evident; and in five 
minutes the tint of the paper Avas changed to a bright 
brown. • 

1 now conceived that by collecting the water obtained in 
the second process pf slow distillation 1 siiould be able to 
carry on the experiment without any appearance of fivcd 
alkali., and the trial proved that I was not mistaken. 

Some of this water was introduced into the gold tubes, 
and the amianthus moistened by it. 

After tw o hours the water in tlie negative tube produced 
noelfcet upon turmeric paper; it did produce an effect ujuni 
litmus, which it required great minuteness of observation to 
perceive; but it wholly lost the power by being heated 
strongly for two or three minutes, so there is every reason 
for supposing that it was owing to a small quantity of am¬ 
monia. 

1 made a similar experiment Avith a portion of the same 
wafer in the tubes of agate that had been so often used, and 
I had the pleasure of finding the results precisely the same. 

To detail any more operation,s of this kind will be unne¬ 
cessary ; all the facts prove, that the fixed alkali is not 
ratedf but evolved, cither from the solid materials employed, 
or from saline matter in the water. 


I have made many experiments in vessels composed of 
different substaDcc.s, AA'ith the water procured by very slow 
distillation : and in almost every instance some fixed alkali 
appeared. 

In tubes of wax the alkaline matter ivas a mixture of soda 
alud potash; and the acid matter a Jniixture of sulphuric, 
uiuriaticJand nitric acids. » 

In a «ibc of resin, the alkaline matter seemed to bo prin- 
Cipallyf potesli. 

A cuil^^f Carrarn marble of about an inch, having aa 


aperture 




Changes pro¬ 
duced by elec¬ 
tricity in watei. 
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aperture in its centre, was placed in a crucible of piatina, 
which was filled as high as the upper surface of the cube 
with the purilie/'l MatCT^ the aperture was filled W’ith th# 
same fluid; the crii^ole was positirely electrified by a strong 
Voltaic power, and a negatively electrified wire introduced 
into the aperture. 

The water soon gained the property of alTccting the tint 
of turmeric; and fixed alkali and lime were both obtained 
from it; and this elfect took place in repeated experiments: 
the fixed alkali, however, diminished in quantity every time; 
and after eleven processes conducted from two to three 
hours each, disappeared altogether. .The production of 
lime-water w'as uniform. 

I made a solution of .000 grains of this marble in nitric 
acid; I decomposed the mivture by carbonate of ammonia, 
and I collected and evaporated the tluid part, and decom« 
posed the nitrate of ammonia by heat. About - of a grain 
of fixed saline matter remained, which had soda for its 
base. 

It was possible that the Carrara marble might have been 
recently exposed to sea-water : 1 therefore tried, in the same 
way, a piece of graimlar marble, w hich 1 had myself broken 
from a rock on one of the highest of ti)e primitive moun¬ 
tains of Donegal. It aflordotl fixed alkali by the agenry of 
negative electricity. 

A piece of argdlac ooiis schist from Cornw all, treated in 
the same manner, gave the same, result; and serpentine from 
tlie Lizard, and granw ackefrom North Wales, both afforded 
soda. It is j'rohable tli.-it there arc few Stones, that do not 
contain some minute portions of saline matter, whicli in 
many cases may be nu'clianically diiMised through their .sub¬ 
stance: and it is not difliciilt to roticcive the possibility of 
this, when we consider tiiat :iJl our common rocks and 
strata bear evident iJiaik.s of h.iving bein anciently covered 
by the .sea, \ 

I w’as now able toVloteruiine distinctly, that the soda pro¬ 
cured in gla.'i.s lobes ^’ame pniu-ipally from the gs I 

bad,always supj^uscal. ' . 

I used the two concssof gold with the purifioyl wa!*lcr ami 
iht amiauthtis; tiic process w^as conducted as After 

'A quaner 
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a quarter of an hour, the negatively electrified tube did not Changes pro¬ 
change the colour of turmeric. I introduced into the top “I'w- 

of it a bit of glass ; in a few niiuuO^-.,,thefl[Mid at the surface 
rendered the tint of the paper of a de^p bright brown. 

1 had never made any i-xfieriments, in which acid matter 
having the properties of nitrons acid wa^ not produced, and 
the longer the operation the greater was the quantity that 
appeared- 

Volatile alkali likeM'ise seemed to be always formed in 
very minute portions, (luring the first few minutes iii^the pu¬ 
rified water in the gold cones, but the limit to its quautitjr 
•was soon attained. 

It was natural to account for both th(?sc appearances, 
from the combination of nascent oxigen and hidrogen 
respectively; with the nilrogcn of tht; cotnmon airdissolvi'd 
in the water: and Dr. Pi-iestley’s experiments on the ab¬ 
sorption of gasses by water (on this idea) would furnish an 
easy explanation of the causes of the conslant production of 
the acid, and the limited production of the alkali: for hi¬ 
drogen, during its solulion in water, seems to expel uitre^k 
gen ; whilst nitrogen and oxigen are capable of coexisting 
dissolved in that fluid 


To render the investigation more complete, T introdti<a-d 
the two cones of gold with purified water under the receiver 
of an air pump; the receiver was exhauste d till it coiitaiu(;d 
only of the original quantity of air; and (hen, by mean* 
of a convenient apparatus, the tube, were contsccted with 
an active Voltaic pile of .^0 pairs of plates of four inches 
square. The. process was carried on for 18 hours^ when 
the result was examined. 'J'lie .water in t!ic negative tube 
produced no effect upon prepared litmus, but that in tins 
positive tube gave it a barely perceptible tinge of red. 

An incomparably greater quantity of acid would have- 
been formed in a similar time in the atmosphere, and the small 


portion of nitrogen gas remaining in Contact with the watei 
seemed adequate to the effect. / 

I rcpcifted the experiineut under i^re couclu'-ivc circuni- 
blanccs/ 1 arranged the apparatus as before; I exhausted 

I / ' 

I>si6<fucy’s Experiments and Observations, \ol. I, p. 59. 


the 
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Changes pro- the rcceircr, and filled it with hidrogcn gas from a conto, 
iu^water, airholder; 1 made a second exhaustion, and again in* 

troduced hidrogen thijil^had been carefully prepared. The 
process was conduTlfed for 24 hours, and at the end of this 
tima neither of the portions of the water altered in the 
slightest degree the tint of litmus. 

It seems evident then, that water chemically pure is dc. 
composed by electricity into gaseous matter alone, into ox. 
igen and hidrogen. 

The,, cause of its decomposition, and of the other de. 
compositions which have been mentioned, will be hereafter 
discussed. 


III. On the Jgendes of Electricity in the Decomposition 
of various Compounds. 


Action of elec¬ 
tricity in de¬ 
composing com¬ 
pounds. 


The experiments that have been detailed on the production 
of alkali from glass, and on the decomposition of variout 
saline compounds contained in animal and vegetable sub¬ 
stances, oflered some curious objects of inquiry. 

It was eTident, that in all changes in which add and al¬ 
kaline matter had been present, the acid matter collected in 
the water round the positively electrified metallic surface; 
and the alkaline matter round the negatively electrified me¬ 
tallic surface; and this principle of action ajipcared iinnie. 
diately related to one of the first pha'iiomeiia observed iu 
the Voltaic pile, the decomposition of the muriate, of soda 
attached to the pasteboard; and to many facts which have 
been since observed on the separation of the constituent 
parte of neutrosalinc and m«*tanic solutions, particularly 
those detailed by M. M. Hisinger and Berzelius *. 

The first expcrlmente that 1 made immediately with re¬ 
spect to this subjert were on the decomposition of solid 
bodies, insoluble, or diflicultly soluble in water. From the 
eflccts of the electrical'agency on glass, I expected that 
various earthy compounds would undergo rhange nndei 
similar rircumsfancesv and the results of the trials were 


tleeitled and .satisfactory. 
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Two cups made of co:np;i''f “rlplntc of Jime, containing A<tifn oi‘ etec- 

I tricuy ill de- 

HDont 14 grain-mcasnrcs of \v.'tn*r carli, wore connected to- 
gc^her by (Ilirous sulphate of ibuc, ich ye.»ts moistened fey pounds, 
pure water; the cups ere blhd wjtli'this fluid; platina 
wires from the Voltaic batb'ry of 1(10 pairs of plait's of six 
inches were introduced into tht'in. so Jhattlie c trciiit of elec¬ 
tricity was through tlie fibrous sulphate of lime, in five 
minutes the water in the cup connected with the positive 
wire bexamc acid ; that in the opposite cup strongly tinged 
turmeric. After an hour the fluids were accurali4y ex¬ 
amined : when it was found that a jinre and saturated so¬ 
lution of lime had been produced in the cup containing the 
negative, wire, which was partially covered with a crust of 
fime; and that the other cup was filled with a moderately 
strong solution of sulpliuric acid. 

I procured two cubical jiieces of crystallized sulphate of 
alrontites, of about an inch ; a hole was drilled in each ca¬ 
pable of containing about eight grains of water: the cubeAi 
were plunged in pure water in a platina crucible ; and the 
levtd of the iluid preserved a few lines below the surface of 
fhc cubes; two platina wires were introduced into the 
holes, which were tilled with pure w'ater. The disengage¬ 
ment of gas, when rlie wires were connected with the bat¬ 
tery of 100, proved that the sulphate of stroutites w^as .suf- 
fieiently porous to form a proper conducting chain. The 
results were much longer in being obtained in this experi¬ 
ment than in the last ; some time edapu'd before a sensible 
etfcct could be perceived; luit the fermination was similar. 

In 30 hours the, fluid in the cavity containing the negative 
wire had gained the properly of precipitating solution of 
sulphate of potash ; and the presence of sulphuric acid iu 
the other cavity was evident from its eflect. upon solution 
of muriate of barytes. 

1 made, an experiment upon fluate of lime under lihc cir¬ 
cumstances; but the crystallized flua^ not being equally 
permeable to moisture, the two cavitils wore connected hr 
moist asb/l'stus. This deronipositi^i was likenisc very 
slow; Iwt in the course of two dayp a pretty strong solu¬ 
tion OH limp was obtained in one lube; and an acid fluid 
iu (he tVlpr, which precipitated caflN'tile of lead, and left a 
■ spot upul the glass from which/.t had been evaporated. 

^ulpliat» 
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Aetirni of elec* Swlpliateof barytes, as might be supposed, proved much 
Mrap^ngcom-difficult of decomposition than either sulphate 
^ttands, strontiles or fliii-^tc of./'iine. I had made fonr or five ex. 

periracnfs upon it, <^ith the same kind of apparatus that 
had been applied to the ftuate of lime, before 1 r, a» able to 
gain decided results. In the last process performtd on this 
substance, two pieces of a large single crystal were liol- 
lowcd by grinding, so as to contain about five grains of 
water each; they were connected by moist asbestos, and 
constantly subjected during four days to the strong action 
of a battery of 150 pairs of plates of 4 inches square. As 
the water diminished, its place was sujjplicd by new quan¬ 
tities. At the conclusion of the experiment the fluid on the 
positire side of the apparatus instant!v reddened litmus, 
tasted very sour, and gave a distinct jirccipitalc with a so¬ 
lution of muriate of barytes; the water on the orker side 
deepened the tincture of turmeric; but did not render so¬ 
lution of sulphate of potash turhi<t. There was a sniaii 
quantity of white crust, however, on the sides and the 
bottom of the cavity, and I conceived that this might be 
the barytes, which, during the extremely slow decompo¬ 
sition, would have combined with the carbonic acid of the 
atmosphere. To ascertain if this had beeu the case, 1 in¬ 
troduced into the cavity a drop of diluted muriatic acid; 
a slight eflerreseence appeared, and the fluid obtained wca- 
sioned a distinct white cloudiucss in solution of sulphate of 
soda. 

In all these cases the constituent parts of the bodies 
newly arranged by the eftects of electricity CAtsted in con. 
siderable qnantitif's, and exposed on a largo surface to it* 
action. 1 hatlgreat reason to believe, from the trials with 
distilled water in difi'ermit vessels, that very minute portions 
of acid and alkaline matter might be disengaged by this 
agency from solid eombinatione, principally eonsiatiug of 
pure earths. 

This part of the i 

For a purpose of jij^eological inquiry, h hieli a future 
occasion 1 shall hnvg the honour of laying bt\^ore the 
Societyj I had made careful analysis of a,spe<5)meu of 
find^^ained basalt from ii^ort Rush ip the county of/Antrim, 


ivestigatirm was easily elucidated. 
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Ijy fBPanss of fusion with borar/ir arid: it afforded in 100 Action of eleo 

parts SJ parts of soda, and nearly I- a part of mtiriafic 
* ~ ^ \ ^ com]:»os»tigco«l* 

acid, with 15 parts of iimc. This* ion(^.litppearcd to mcpctmids. 

Tcry It cii liiievi! for the purpose of experiment: cavities 
were drilled in two pieces, properly shaped; they contain¬ 
ed about 12 grains of water each; they were connected by 
moistened amianthus, aud the process conducted as nsnaf 
wilh a power of SO pairs of plates. At the end of ten 
hours the result was examined with care. The fluid that 
had been positively electrized had the strong smell c>f oxi- 
mwriatic acid, and copiously precipitated nitrate of silver ; 
the other portion of fluid aflected turmeric, and left by 
ovaporation a substance which seemed to be a mixture of 
lime and soda. 

A part of a specimen of compact atcolitc, from theGianfs 
Causeway^ w'hirh by analysis had given 7 parts iu 100 of 
soda, had a small cavity made in it; it was iraimerg<5d in 
pure water in a crucible of platina, and electrified in the 
same manner ss the cube of Carrara marble, mentioned in 
page 32^^, In less than two minutes the water in the cavity 
had gained the property of changing the coJonr of turme¬ 
ric; and in i;?lf an hour the solution was disagreeably 
alkaline to the taste. The matter dissolved proved to be soda 
and lime, 

I^epidolite, freatwl in the same way, gave potash- 

A piece, of vilreon« lava, from Etua, gave alkaline mat¬ 
ter, u hich seemed to be a nsixlure of soda, potash, and 
lime. 

As in tliese trials the object was merely to ascertain th» 
general fact of decomposition, the process was never con¬ 
ducted for a cnflicicnt time to dcvelope a quantity of alka¬ 
line matter capable of being conveniently weighed, and of 
coiirsc any loss of weight of the subslance could not b» 
determined, 

I thought it right, liowcver, to mak^ one experiment of 
Ihfs kind, for the sake of removingjfcvery possibility of 
doubt on 4he source of the’difi'ercnif products; and I se« 
iected. fo' this purpose glass, ns a suistance apparently in¬ 
soluble |n water, and not likely to Afford in any way er¬ 
roneous i'TSuits. 
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Action of flee- The balance that I ctnploycrl was made for the Royal 

tiinty m de- Institution, by Mr. Fidler- after the model of that belong- 
Aoniposingcom-. , , r, /•- ' . , 

pounds. to the Koj^I : it turns readily withof a 

grain when loaded‘^with lUO giains oti each side; a glass 
tube with a platina wire attached, Aveighing 84 grains 
was connected with an agate cup, by amianthus; tlie) Avcrc 
tilled with purified water, and electrified by a power from 
IdO pairs of plates, in such a way that the platina in the 
glass tube Avas ncgatiA'e. The process Avas continued for 
four days, Avhen the Avater Avas found alkaline. It gave by 
eiaporatiuii and exposure to a heat of about 400" Fah¬ 
renheit, soda mixed with a white poAAcler insoluble in acids, 
the whole weight of which AAas .j-W of a grain. The glass 
tube carcfullj'^ cloaneil and dried weighed 84 grains, 'jV¥* 
The difl'eronce betAveen the loss of weight of the tube and 
the weight of the products iu the water may be easily ex¬ 
plained : some minute detached particles of amianthus were 
present, and the soda must have contained AAater, a sub¬ 
stance which it is ])rohably perfectly free from in glass. 

Having obtained surli results with regard to the disengage- 
ment of the saline jiarts of bodies i!i«olubk* in w ater, 1 made 
a number of e\perime«fs on soluble compoimd'^: their de¬ 
composition Avas ah\a) s much more rapid, and the jdieno- 
mcna perfectly distinct. 

In these processes I employed the agate cu|)S witli platina 
wires, connected by amianthus moistened in pure AA'ater ; 
the solutions were introduced into the cups, and the elec¬ 
trifying poAver applied from batteries of 50 pairs of plates, 
in the usual way. 

A diluted solution of the sulphate of potash treaUxl in this 
manner, produced in four hours at the negatiTewjrc aAveak 
lixivium of potash ; and a solution of sulphuric acid at the 
positive wire. 

The phenomena were similar when sulphate of soda, ni¬ 
trate of jiutash, niiratc of barytes, sulphate of ammonia, 
phosphate of soda, niccinate, oxalate, and benzoate of am¬ 
monia, and alum used. The acids in a ^rtain time 
collcctesd in the tube containing the positive wire^ and the 
alkalies and etrths inVhat containing the nega<tivcWire. 

Solutions of the mur^lic salts, decomposed iiy^hc same 
way, uniformly gave oxTkviiriatic acid on the p(>^itivc side.' 

Wlieii 
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When compatible mixtures of neutrosaline solutions con. Action of elec^ 
taining the common mineral acids were used, the different tricity in de¬ 
acids and the different bases seemed ^^sejjarate together in 
a mixed state, w'ithout any respect toi llic orders of af. 
ilnity. 

When metallic solutions were employed, metallic cry¬ 
stals or depositions were formed, as in common gaWanic 
experiments, on the negative wire, and oxide was likewise 
deposited round it; and a great excess of acid was soon 
found in the opposite cup. With solutions of iron,-zinc, 
and tin, this effect took place, as well as with the more 
oxidable metals: when muriate of iron was used, the black 
substance deposited upon the wire was magnetic, and dis. 
solved with effervescence in muriatic acid; and when sul¬ 
phate of zinc was used, a gray powder possessed of the 
metallic lustre, and likewise soluble with effervescence, 
appeared; and in all cases acid in excess was exhibited on 
the positive side. 

Strong or saturated saline solutions, as might have been 
expected, afforded indications of the progress of decompo¬ 
sition much more rapidly than weak ones ; but the smallest 
proportion of neutrosaline matter seemed to be acted oit 
with energy. 

A very simple experiment demonstrates this last principle. 

If a piece of paper tinged with turmeric is plunged into 
pure water in a proper circuit, in contact with the negative 
point, the very minute quantity of saline compound con- 
tained in the paper affords alkaline matter sufficient to give 
it inst-antly a brown tint near its point of contact: and acid 
in the same manner is immediately developed from litmus 
paper, at the positive surface. 

1 made several experiments, with the view of ascertain, 
ing whether, in the decompositions by electricity, the se- 
paration of the constituent parts was complete from the 
last portions of the compound; and wjicnever the resulf.s 
W'eue distinct, this evidently appeared to be the case. 

1 shall describe one of the most conausiyo of the experi- 
ments: a very weak solution of sulplate of pota.sh, con¬ 
taining 2/5 parts water undone part Jaturated solution, at 
64'", wasl^electriticd in the two agate^ups by the power 

oO pairs 
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Artioft of elec- SO paii'S of plates for three days: the connecting amianBlu?, 

been moistened w ith pure water, was remored^ 
jromuls’. washed with ^ure wjter, and again applied, twice &veff 

day; by this precaution the presence of any neutral salt 
that might atllicre to it, and disturb the results, was pre- 
TCiitod. The alkali obtained in this process in the solution 
had the properties of pure potash ; and when it had been 
saturated w’ith nitric acid it gave no turbidness by mixture 
with solution of muriate of barytes: the acid matter ex« 
poscej to a strong heat evaporated without leaving any re* 
eidunm. 

IV. O/i the Transfer of certain of the constituent Parts of 
BoiUcs the Aatfon of Electricity. 

Transfereme of ^1* Gauthcrot has stated^', that in a single galvanic 
t^er^t" * r^of zinc, silver, and water, in an active state, the oxide 

i^dLs^by elec- formed is attracted by the silver f; and M. M. 

«ticity. Ilisingt 1 ' and Berzelius detail an account of an experiment, 

in which solution of muriate of lime being placed in the 
positive part of a si]>hoii, electrified by wires from a Voltaic 
pile, and distilled water in the negative part, lime appeared 
in the distilled water. 

These facts rendered it probable, that the saline dements 
evolved in decompositions by clcctritity were capable of 
being transferred from one electrified surface to another, 
according to their usual order of arrangement; but to de. 
jnonstratc this clearly, new researches were wanting. 

I connected one of the cups of sulphate of lime, men¬ 
tioned page 331, with a cup of agate by abestus ; and, filling 
them w ith purified water, made the platina wire in the cup 
of sulphate of lime transmit the electricity from a power 
of 100; a wire in the agate cup received it. In about 
four hours a strong solution of lime was found in the agate 
cup, and sulphuric acid in the cup of sulphate of lime. By 
reversing the ordcjr, and carrying on the process for a 
similar time, the sdlphiiric acid appeared in the agate cyp, 
and the solution of ^mc on the opposite side. 

Many trials were t^adc with other saline substances, with 

* Annale? d»*ChimieJhVol. XXXIX, page 203. r 
t ibid. ^'d. LI, p?ge\j7i. , 

analogous 
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analogous results. When the compounds of the strong Transference of 
inijuMiil acids with alkaline or alk^iline-earlhy bases 
iiUroduced into one tube of glass, difstilled water connected bodies bv elf*- 
by amianthus being in another tube, both connected by 
wires of platina in the Voliaic arrangement, the base al¬ 
ways passed into the dl billed water when it was negative, 
ami the acid when it was positive. 

The metals and the mciallic o.xides passed towards the 
Ill-Native surface like the alkalies, and collected round it. 
ill a rase iu which solution of nitrate of silver was u^ed on 
the positive sidi-, aifd di.'tilied w'ater on the negative, silver 
appeared on the whole of tiie trauswiitting ainiantlius, so 
aN to cover it vvitii a thin metallic film. 

'fhe time rccpiired for these transmissions (the quantity 
and intensity of the electricity, and other circumstances 
luniaitiing the same) seemed to be in some jiroportion as the 
length of the intermediate volume of watei. Thus when, 
with the power of 100, sulphate of ])ota''h was on (lie ne¬ 
gative side, and distilled water on the positive side, the dis¬ 
tance between the wires being only an inch, sulphuric acid,^ 
iu sufficient quantity to l)e very manifest, was found .ii the 
water in less than live minutes : but when the tubes w ero 
connected by an intermediate ve.ssel of jiuro water, so as to 
make the circuit eight inches, 14 hours were required to 
pioiluce the same elfect. 

To ascertain whether the contact of (ho saline solution 
with a metallic surface was necessary for the decompo'ition 
and transfer, I introduced puriried water into two glass 
tubes; a vessel containing solution of muriate cf iiota-rh 
was connected with them respectively by airiianthu*^; and 
the, arrangement was made in such a way, that tite level of 
both the portions of purified water was higher than (be 
level of the saline solution. 

Ill ibis case, the saline matter w'as distant from each of 
the wire.s at least ^ of an inch; yet alkaKne matter soon ap- 
pejired in one tube, and acid matter in the other: and in 
l(j hdWs moderately strong solutio^ of potash, and of 
muriatic acid had been formed. 

la thi5 case of electrical transferor attraction, the acid 
iund alk^ine matter seemed to be pdffcctly pure; and f am 
VoL. XVIII. —SurftKMENT. Z . inclined 
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Transferenc* of inclined to believt*, fliat tliis is uniformly the case infall cx- 
tuetu*partTof caccfuily miyle. One of the instances in which 1 

b^ies by elec- conceited acid most lihely to bo present, was in the transfer 
tricity. magnesia from sulphate of magnesia in the positive tube, 

to distilled water in the negative tube. I examined the 
case, taking care that the distilled water was never upon a 
lower level than the saline solution : the process was con- 
tinned for some hours, till a considerable quantity of mag¬ 
nesia ,had appeared. The connecting amianthus was re¬ 
moved, and ranriatioacid poured into the tube: the satu¬ 
rated solution did not precipitate solution of muriate of 
barytes. 

I endeavoured to ascertain <lie progress of the transfer, 
and the course of the acid or alkaline matter in these decom¬ 
positions, by using solutions of litmus and turmeric, and 
papers coloured by these substances; and these trials led 
to the knowledge of some singular and unexpected cir¬ 
cumstances. 

Two tubes, one containing distilled water, the other so¬ 
lution of sulphate of ])olash, were each connected by ami¬ 
anthus with a small 07. measure tilled with distilled water 
tinged by litmus: the saline, solution was negatively elec¬ 
trified; and as it was natural to suppose, that the sulphu¬ 
ric acid in passing through the water to the positive side 
would redden the litmus in its course, some slips of mois¬ 
tened paper tinged with litmus were placed above and below 
the pieces of amianthus, directly in the circuit. The pro¬ 
gress of the experiment was minutely observed; tlie first 
effect of reddening took ])lace immediately above the posi- 
.tive surface, where 1 had least expected it; the red tint 
slowly dift'nsefi itself from the positive side to the middle of 
the vessel, but no redness appeared above the amianthus, 
or about it, on the negative side, and though it had been 
constantly transmitting sulphuric acid, it remained unaf¬ 
fected to the last. 

The order of t|ieVexpcriment was changed, and the saline 
solution placed on tVe positive side; a solution ani papers 
tinged with turmericIbciug substituted for those tinged with 
litmus. The effect wus precisely analogous; thf^'turmeric 
became brown first the negative wire, and no change 

/ tooh 
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look place ai llic intermediate vessel near the positive 
ire. 

in another process, the two glass tubes were filled with 
solitti.ai of muriate of soda, and the intermediate vessel 
V. i'h solution of sulphate of silver: paper tinged with tur- 
iiv.nic was placed on the positive side, and paper tinged with 
litiiius on the negative sidej as soon as the electrical circuit 
was complete, soda began to appear in the negative tube, 
and o.vimuriatic acid in the positive tube, and the alternate 
products were exhibited passing into the solution of sul¬ 
phate of silver, the muriatic acid occasioning a dense heavy 
precijiitate, and the soda a more ditfused and a lighter one; 
h'lt neither the turmeric transmitting the alkali, nor the 
iitimis transmitting the acid, had their tints in the slightest 
degree altered. 

CTo he ionibiucd.J 


11 . 


Extract of a Letter from JSlr. J. M. IIaussmann to 
Mr. Bertiiollet*. 

\v HEN I published my memoir on StahJ’s alkaline tine- Superoxipe- 
tlire of Steel, I imagined that this superoxigenated sulphate 
of iron would not fail to be examined more minutely; but 
finding myself disappointed in this respect, 1 cannot re¬ 
frain from again calling to mind some of its properlies that it , properties, 
appeared to me striking. These are its being wholly insipid 
to the taste, when completely deprived of its water of cry¬ 
stallisation : and of acquiring astringent powers, surpassing 
those of gny other astringent known, as soon as it has im¬ 
bibed moisture from the air, or been dissolved in water. 

This superoxigenated sulphate of iron produces the most 
beautiful prussian blue possible; and may be used with 
advantage in dyeing, particularly for blacks. 

I read with pleasure Mr. Thenar^’s/paper, but I cannot Nitrate of iron 
bi* of his opinion with respect to thd nitrate of iron satu- ciystaUiyed. , 
raicd with oxigen, crystaltf of whiw I can easily produce 
^ Arinales .deChimie, Vol. LVIn/p. 182, May, 1806. 
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Su|^ar treated 


So oil from it 
by boilinp. 


without diiiiting tiu' nitric ftcid of 40® of Messrs. Coiisfow 
and Co. at Paris. u.sc this same acid, to convert sngai 
Patt}'matter into oxalic arjd ; and, uhctlier I wiijdoy it of its full 
from sugar. strength, or dilnt«'dwith equal parf.s of water, 1 constantly 

obtain a little greasy matter, when I conduct the jirocess in 
the large way on a vapour bath. 

Sugar treated On treating the same sugar three times surcc'-sively with 
with nitric acid, gqual portions of this acid, cither conccTitrated or diluted, 
the first portion occasions a brown erdour, ami produc<'s 
a smell of burnt sugar. And wdien the action of the' nitric 
acid has ceased, we already perceive si»mc of this grease 
swimming at the top ; and it ajipears to Ite farther in¬ 
creased by the snrcc'^sivc addition of the other two portions 
of acid, which cause (he brown colour and smell of burnt 
sugar to disappear, foniuug a great abundance of oxalic 
acid, and a small qiianlity of (he malic and citric acids. 
Perhaps, if the gasses v\erc coilecled, we .should tind a little* 
acetic acid albo. 

Jfo oil from it .satisfs in\sclf wlicther the sugar gaM* rise to tlic for. 

by boiling. mation of the grease, I I'xauiiiu ii one of the largest sized 
sugar-loaves, wliich 1 I’ommo'ilv u.'.e. I divided it into two 
equal portions, the first consisting of the outer part of th« 
loaf, the second of the inner. Kach of these portions 1 
boiled for a few minutes in three times its weight of water. 
No grease swam on either of these solutions of sugar, after 
Probably fiom they were cold: but as they were not very clefir^^.f began 
the fining. suspect, that, the simp for coinuuni sugar being clari- 

tied with bullock’s blood by the sugar bakers, the gelatinou'. 
part of this animal substance unites in some measure wifii 
the particles of sugar by a forced and confused cry.stal- 
lization, and, when acted upon by nitric acid, may give 
None from tine to the separation of grease. 1 was not long before 1 
kHgarorcan ). inyself, that my suspicion was just, for, on making 

oxalic acid with some fine white sugarcandy, and at the 
same time with ihe finest loaf sugar 1 could procure, 
neither of the.se showed any signs of grease. 

JatoiIs*epa- j^i'at oils in theiV natural state have not the least action 
by^li^atid^asphaltui^^, jewi’ pitch, or copal: but if they be re. 
quire a solvent duced. to a soap, amd afterward separate by any ackl, 
*’**’*^*'^‘ they net only exert a strong solvent power on ^these sub- 

staace.?. 


the fining. 


power 
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sianrch, lint they further ar(|uirc the projierty of decompo¬ 
sing acefatc of load, as well as other metallic acetates, and 
of coinbinine; readily with their oxides, the acetic acid of 
which is s'iveu out. 'I'hese oils thus separated would ])roduce 
tha same ellect perhaps on other niciallic salts. In jg^eneral This commoo 
all fats, resins, and turpentines, combine better with 
other substances, after the)- have been reduced to soap and 
separated by an acid, than in their natural stale. Wav 
coiniiorts itself in the same manner. A knowledge of this Ttiis oil exposed 

efl'ect induced me to subject to the action of the process 
... ‘ nitric acul^ 

for forming oxalic acid a small portion of oil separate! 

from Marseilles soap, which 1 mixed with sugar previously 

pow'dered. At the end of the oj)eration T found, that the 

oil had acquired the consistence of suet, and that it had 

assumed a yellowish colour anil a rancid smell, relaining 

the property of swimming on water. This grea'-e, having 

been exposed to the same process a second time, had its 

rancidity increased, contracting at the same time a little of 

the sinedl of wax; and its sjiecific gravity became so great, 

that, after it had been wadi washed and portVctly freed from 

acidity, it sank to the bottom of wuU'r, without having 

lost its ])ropcrty of being soluble in alcohol. 

My niemoir on indigo show s, that 1 Inul long ago built IndigO' 
great hopes on the action of nitric acid with respect to 
other substances, and it is with great pleasure 1 perceive, 
that Messrs. Fourcroy and Vauquelin have pursued my re¬ 
searches on indigo exposed to the action of nitric acid 
with more success than 1 obtained. I could only have 
wished, that Mr. A. Laugier had passed me over in silence 
in his abstract of the paper of those learned chemists, for 
rny way of thinking in chemistry is totally difl'erent now 
from what it was eighteen years ago. When Mr. Laugier 
quoted me, he should not have forgotten that passage in my 
paper, which mentions the results of treating indigo with 
nitric acid, results that struck me so forcibly, as to induce 
in& to recommend them to the attention of chemists. 

Neither liad I omitted to mention th^ phenomena of tha 
deflagration of the mixture, with the^hrowing of the g^ass 
rod out of the evaporating vessel. As a little time before 
1 undertdok these e.Ypcriments 1 ha(/ eigtracted the benzoic 
• acid 
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acid from its guiUj I was too well acquainted with its smell, 
riot to hare distinguished it in purifying and drying the rc* 
siduttins of indigo treated with nitric arid, if my ocewpa^ 
tions as a maiiiifacturcr, which prevent mo from gratifying 
my inclination for chemical experiments, had not proved art 
obstacle. Perhaps too 1 should not have missj'd the dis¬ 
covery of the detonating property of the bitter portior> of 
the residuum: but it seems 1 w as not born to make a tigure 
in the career of discovery. 

ArSefftical alka- With respect to the solution of indigo by means of an 

Tine sdlntion of sohition of red arsenic, which is used in calico 

indigo. ^ ’ 

printing, 1 no longer observe the proportions indicated in 

my memoir. 1 simply make a caustic alkaline solutioii of 
red arsenic, to w^hich I add, w hile it is yet boiling, a suf¬ 
ficient quantity of braced indigo, to obtain a veiy deep 
shade, which it is easy to render lighter afterward, ac¬ 
cording to the object proposed, by dilulitig the .solution <*f 
indigo with a weak lixivium of caustic potash. I'hi.s 
is preferable to pure water, because it retards in some 
measure the absorption of oxigen from the atmosplifre, 
and consequently the regeneration of the iudigo. The 
Cautions re- beauty of the blue in the calicoes retpiircs, tluit this 
^roa^tion^** regeneration should be neither too sIoav nor too speedy. 

The too slow' absorption arising from too great cxces.s of 
caustic alkali ought to bo avoided iu jiencilling blues, as well 
as in the bines in block-printing, which are procured by 
pa.s.sing the goods, first printed with brayed indigo mixed 
with a gummy solution of snljihate of iron, alternately 
through vats of causiic potash, water, sulphate of iron at 
a minimum of oxidation, and lastly a vat acidulated by 
sulphuric or muriatic acid. 

Inthgo and mu- On exposing to a sand-heat a mixture of brayed indigo 
la e o tm. ^ muriatic solution of tin oxided at a minimum, in 

which-there is an excess of acid, the colouring substance is 
decomposed, occasioning the evolution of a gas of an inj> 
sn|>portabIe and noxious smell, which deserxes to 'be 
examined. ^ 

Sulphate of in- if inefigo treated wiith the muriatic solution of tin oxided 
r»teot'\hi ^ akfa A minimum, Without the assistance of a‘ caustic alkali, 
eria&iot be of any use^n dyeing, it is not the lime with 
. sulphate 


Indigo and mu 
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sulphate of indigo, treated or mixed in ditFerent proper- 
tions with the same solution of tin, after having previuusljr 
absorbed sulphuric acid. This is •employed in the manu¬ 
facture of printed goods for produciiig^’aH sorts of blues 
and greens. 


111 . 


Obsefxiatiom on the Distilled JVatcr of common I^orage; 

Philip Anton V SteinACHER, Member of the Pftar-^ 

maceutic Society of Paris *. 

Hithf !RTO no particular property had been observed Borage water 
in borage water, except its depositing mucous filaments after 
being kept some time. Some that 1 distilled on the 7th of 
Juu<*., 1806, exlubiicd the following remarkable properties. 

The borage was vi-ry fresh, succulent, and immediately after 
being very finely shred was put into the body of a tinned 
copper alembic. Tw o parts of distilled water w ere poured very carefully 
on it, w hich moistened it suiricieiitly. The head of the still 
was put on, and a receiver adapted to it, both of which 
were previously rinsed clean w ith distilled water. The dis¬ 
tillation was coinmciiced immediately with a heat so gentle, 
that 20 or 30 seconds intervened between the fall of the 
successive drops. Only half a part of water was drawn 
•ff, which was limpid and colourless, and smelt and tasted 
strongly of borage, a< the same time having another smell 
resembling that of a cucumber. 

This water neither reddened litmus paper, nor turned Reddened Infu- 
green paper tinged with an infusion of red roses ; but it 
perceptibly reddened an aqueous infusion of litmus, which 
had biten diluted with dislilled water so as to appear of a 
pure blue. 

-it rendered lime-w'ater turbid instantly. Precipitated 

. A few drops of pure rectified sulphuric acid, distilled al-bmy. 
most to dryness, and diluted with distilled water, prodd<&ed Seffmejcei 
after the expiration of a few minutes a disengagement 

* Annalea de Chimic, Vbl. LX, p. 83, October^ 1806. 
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IMfeOjiClDlNG PRINCiri.r. TN DTSTILLEn WATER*. 


I 


Action of othei 
tests. 


Oxijjenizrd 
innrwte of 
merciiTV con¬ 
verted by it into 
mild muriate. 


With acid sul¬ 
phate of nier- 
Ciiry g'lVH an 
Ol'i'i' jirecijii- 

late. 


Piiu''iple<! con 
tauied m it. 


some. Tefy small bubbles, without emitting any nitrous, mu* 
riatic, or acetous smell, and without disturbing its trans¬ 
parency. 

It instantly wfiVened the aqueous solutions of ovalafn 
of ammonia,, muriate of barytes, nitrate of lead, and sul¬ 
phate of silver 

The oxigenized muriate of mercury, purified by slow 
sublimation, produced in it a copious white pre(;ipifaf(‘. At 
the expiration of half an hour I added lime-water in cveobs, 
which ijtcrea.ecd the quantity of the precipitate, and did not 
turn it yellow even in twenty-four hours; which it would 
infallibly h:>ve done, if the oxigenized muriate of mercury 
had not been converted into mmiate at a ininiimim. 

Finall_y, having mixed with it some acid .sulphate of mer¬ 
cury in a liquid state, made by tlissolving the yellow sulphate 
in sulphuric acid, the additionof can ,lic potash purified ]>y 
alcohol separated from it in a (pmrter of an hour tloehs of 
an opal colour : wbile th'^';,anu' alkali, added to (he same 
sulphate of mercury without borage water, immediately 
formed in it yellow flocks +. 

Hence it follows, that my borage xvater, distilled with so 
much care, and by a heat so gentle, contained carbonic 
acid, sulphate of lime, and a disoviding principle. 


Snlphai’e of 
silver fl'^eora- 
bv tha^ 
of lime. 


Forms an inso¬ 
luble oxide, 
without rauria- 
dc and. 


in 

Fourcioy’i Che 
misery 


Sulphate of silver is decomposed by the action of sulphate of 
lime. 1 hr following exp-niment is a direct proof of this. I took 
some very limpid lime-walei, airl added a few small drops of pure 
sulphuric aLid. 1 hr solution remained clear, and had an excess 
of arid. To this I added a little of my arid sulphate of silver, 
which immediately occasioned a floccailent precipitate. After this 
had been washed, it was not soluble in muriatic acid. I’his fact 
proves, that the oxide of silver enjoys a very considerable power of 
cohesion, and renders me very circumspect in forming a judgment 
of the experiments for deciding thevpresence of muriatic acid in 
delicate fluids from iJie .single phenomenon of precipitation by 
ineans'of any solution of silver, and without examining the other 
circumstances, that might occasion the insolubility of the oxide of 
silver.^ 

According to Fonreroy’s Chemistry, the sulphate of mercury 
lith e.xcess pf oxidt^is precipitated gray by the alkalis;,but this 
must be an errour of the press, our illustrious professor having before 
shown, that this property belonged to the neutral sttl]:<Jiate of mer¬ 
cury, which he liud discovered. 


1 nauHt 



on ACETIC ACID. 


S4E 

' 1 must observe, that several parcels of bora|^«, gathered Some borage 
on different soils, and not so fresh, did not exhibit the same 
phenomena in an equal degree. As to this disoxiding prin- Other distilled 
ciple, uiiieh Itas a sensible effect on mcfCurial solutions, Itff> s'ani^e prii^ 
have found i( in several other distilJr,d waters, particularly ciple. 
in the walcr of silver weed, potmtilln anscrina^ and strong 
scented lettuce, laduca virom. The water of the last-Wild leiiuc* 
mentioned pbiul ii(>lds in sohirion besides a fetid volatile oil, 
which is rendered visible by adding rectified alcohol at 37*^. 

It is no wondt'r tlierefon?, that these distilled waters^are ca- Msneu their 

pable of producing some effect in the art of dyeing*: they 

must be of tise, lilnowise in some sthenic diseases. diseases. 


IV. 

A Memoir or. Acetic Arid", bij Mr. J. B. Trommsdorff f. 

TtIK obi<“ct of Mr. Tronjinsdorif was, to know whether 

lobeoiipof tae 

azote make a [)art of the acetic acid, as Froust asserted, principles of 
Having considered what is .at jirosont known respecting the 
compos]non of ammonia, and of vegetable acids, he w'as 
justly surprised to find in Mr, Prou.st’s paper, that he had 
found ammonia and prussic acid in decomposing acetates. 

Accordingly, notwilhst.uiding the known accuracy and sa¬ 
gacity of tiie chemist of Aladrid,'>he was desirous of satis¬ 
fying himself of ihe c.vistencc of azote in concentrated ace¬ 
tic acid. The importance of the fact, and a love of truth, 
led this indefatigable chemist to make a similar research. 

Before relating the processes Mr. Trommsdorff employed, 
it may be proper to give a succinct statement of the objec¬ 
tions, that occurred to him. 

If, says Jv<*, in the distillation of acetates ammonia be actions, 
formed, it is evident that they contain azote; but whence 

* On consulting the anecdotes that Mi'. Deyeux has published Distilled waters 
on distilled waters, in No. 168 of the Annales de Chimie, it ^p- 
pears, that he found the distilled water of silver-weed had a dec&^Mj 
action on the silks that he uied to make gauze. 

+ Annales de Chimie, Vol. LVIIl, p. 190, May, 1806.-— 

Abridged from the Berlin Journal by Mr. Bergman, 
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Very pure sub¬ 
stance^ em¬ 
ployed. 


can this principle bo derired ? Is it from base ? But this 
cannot be, since ammonia was equaliy obtained from ace* 
tate of lead. In this case it could be furniehed only by the 
acetic acid; or it mvst be allowed, that azote is only a mo* 
dification of hidroj?en^. . 

He then inquires whether azote occur as frequently among 
vegetable acids, as among animal acids: because, if it bo 
so, their classification should be altered. 

In repeating the experiments of Mr. I’roust, it appeared 
essential to Mr. Tromtn&dorir, to employ only very pure 
substances. Accordingly, in order to hare acetic acid in 
the jrurest state possible, he dccoin]iosed the acetate of pot¬ 
ash b\ sul[)huric acid; he then satura(<‘d this acid with car¬ 
bonate of soda well purified, and evaporated the saline so¬ 
lution in a silver basin. The salt obtained, which he put 
into a bottle uith a groii/ni stoj>pcr, was extremely wdiitc. 

In preparing the acetates of potash and of lead he em¬ 
ployed similar precautions. 

These distilled. He took eight ounces of caeh of those salts, and intro¬ 
duced them separately into three strong glass retorts. These 
retorts were placed on the open fire of a furnace, and to 
each was adapted a receiver, from which issued aglass tube, 
terminating under a jar for receiving the gasses that should 
come over. 

The products were, as every body knows, an acidulous 
ethereous iiuid mixed with oil. The alkali and carbonc re¬ 
mained in the retort; and in the dccom[)ositioii of the ace¬ 
tate of lead nothing of this salt remained but the lead ox- 
ided. 

3'hiis by the predLsposing affinity of the alkalis for car- 


The products. 


TheaFkalis pro¬ 


moted the de 
composition of 
the acid. 


How do^ the 
metal act? 


bonic acid, these determined the decomposition of the acetic 
acid, to give rise to the formation of carbonic acid. The 
oxide of lead on the contrary, not having so^-reat an affi¬ 
nity for carbonic acid, gave out the acetic acid id‘>its greatest 
purity. 

Tlic author asks, whether the metallic base yielded up 
oy;eft to burn the carbonc; or whether the attraction be- 
^fween an oxide and |in acid be less powerful than between 
an aeid andfwi alkali. To answer this question, he would 
wish a great number nf experiments to be made. 

The 
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IThe ga^sm on examination emitted no ammoniacal smell, Ko ammonia 
it being merely ompyreiimatic and penetrating. The liquids 
had the same smell, and none of the chemical tests could 
detect the presence of ammonia in thern^* 

The residuiims, which according to'Mr. Proust contained or in ihe rt-si- 
prussiate, were nothing but pure alkaline carbonate; or 
pure oxide of lead. 

Mr. Proust, on examining the residuum of acetate of From the ace* 
potash, says, that he had a residuum consisting in part *p*ou^/ol^in^ 
prussiate, in part of carbonate of potash. Mr. T[^romuis-pmssiatt* and 
dorff expected to find these two salts; but, after having 
broken the retort, he found only a homogeneous coal, which 
afforded him neither ammonia nor prussic acid, and which 
had no smell of either of these substances. Yet we know 
how easy it is to distinguish the smell of this acid wherever 
it exists in a free slate. 

Mr. J’roust adds, that the residuum of the acetate of The pr'.w^ic 
potash was so saturated with prussic acid, that its bitterness 
was as striking as if the acid had been combined directly apparent, 
with the? alkali; wlience Mr. Trommsdoiff* infers, that he 
must have employed common vinegar in his experiments. 

To distinguish the products resulting from the decompo- Viipour of ace- 
sitioii of acetic acid, Mr. TrommsdorflT passed the 
of it through a red hot tube, which afforded him nothing tube, 
but carbonic acid gas, carburetted hidrogen gas, and a small 
quantity of an empyreiimatic liquor, without ammonia, and 
without prussic acid. These substances wore equally ab- 
sent in the residunms. 

He afterwards examined attentively the ethereous acidu- Acetic ether ob- 
lous fluids mingled with oil. These he distilled over carbo- fying^the 
nate of potash, and obtained an ether, which, from all itsquors. 
properties, appeared to be true acetic ether. 

The resuAS of his experiments are: 

1. Tiww the presence of azote in acetic acid is not proved. (General con- 
-“'4'. That pure acetates, when distilled, give out neither 
•ammonia nor prussic acid. 

3. That pure acetic acid has its nature very little al^^jjad 
by passing through red hot [glassr] tube.s. 

4. That, In an iron tube, it is completely decomposed ^ 
ihlo carbonk aeid gas, and cavburetted hkfrogen gas. 

' 5. That 
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Constituent 

principles. 

Acetic ether. 


Acetic acid con- 
veitihle uito 
ex>ilic. 


6. That the constituent parts of acetic acid are demon¬ 
strated to be oxigcii, carbone, and hidrogen, 

0. That the clhereous Ihtid is similar to others in its ge¬ 
neral ])roj)ertic.s. author considers it as a medium be- 

twticn alcohol and etluV.' That as acetic acid is changed in 
part into ether, and this, when treated by nitric acid, is 
transformed into oxalic acid : the conversion of acetic acid 
into oxalic is demonstrated, though it is true indirectly. 
And lastly, that it is probable Mr. Proust did not employ 
pure acetates in his exjierhnents: or else the ethcreoiis and 
Tcry penetrating smell led him to believe, that ammonia vvas 


present. 


V. 


Account cf an En;s:;ine fi>r Sheep Skins : by Mt\ 

Bk.vja.mjn Stott, of Bennoiidn-^ Street*. 


Advantages of 
an «*ngun; for 
splilting skins. 


Description of 
the engine. 


1 TIAVK invented an engine for the purpose of splitting 
sheep skins, that is, of making t'ito good skins out of one. 
The former and common modi* of dressing skins is, to shave 
one sideofl', reserving the shaving.s for glue pieces ; whereas 
by my irndhod, tbef>c shavings a^e all taken oti in one piece, 
forming a good skin of leather; and thtis, independently 
of the advantage arising to the proprietor, an additional re¬ 
venue will be caused to the nation, in proportion to the 
increase of h’afher made. 

J’l. JX, Fig..l. A, the barrel of cast iron (having wooden 
ends) round >vhich barrel the skin istvrapped, and kept close 
by means of pins run through the edges into the wood, as 
at e, c, Fig. 2. B, (Fig. 1) an iron running in a groove 
along the barrt 1, ratehing in a hole at c, and fastened down 
at the other end by a hook fixed in the end of th^arrel, the 
bar having points in it (as shown at IJ, Fig. 3,j under 
which the edges of the skin are fastened (as seen atlt), 
Fig. 2)^ F, F, (Fig. 1 and 2) bars fixed across each end of 
the/^ong wooden frame G, G, G, G, over which the barrel 
^supported on frictithn-rollers, as at A, h, (Fig. 2) which 


* Transactions of the Society of Arts, vol. xxiv, p. J33, The 
Society Voted Mr. Stott twenty gviineas for this invention. 

run 
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run on a slip of brass, moroabU! under the screws », f, 
to adjust the barrel to the knife. K, K, (Fig. 1 and 2 ) a 
strong bar of cast iron, to which thp knife is screwed, 
moving lengthwise on friction-roller,s^etwepn the pieces of 
wood L, L, L, L, on the franie fx, as at K, (Fig. 4). The 
pieces of wooil L, L, L, L, are each moveable under two 
screws, by w hich they are, adjusted to steady the motion 
of the knife-bar. M, M, (Fig. 1 and 2 ) is a roller at the 
back of the knife, to which it is kept clf»sc by a weight N, 
at each end, acting over pulleys, asatO, (Fig. 2 )*sospcnded 
from the slider j>, between which the roller is placed; by 
drawing the spare skin over this roller, as it is cut off, it 
keeps both sides oi the skin equally up to the knife, and 
makes it cut more nniform. Q, Q, is a lever acting on a 
pm r, {\nd moving another lever S, S, by means of a pin 
and a notch t, which acts on another pin at u ; and 
means of the two pins at W it moves the knife lengthwise to 
and fro : as fast as the skin is cut the barrel i,s drawn round 
by the weight X. 3 /^ is a guide to the lever, from which end 
it is worked. 


VJ. 


A Memoir OH Sulphuric Add; 37/'. Kr.AniOTii : read at 

the Philomalhic of Berlin 

The object of the author w as to ascertain the respe<'.tive Proportions of 
quantities of the elemeufs of sulfdiuric acid and of sulphatedMot-nts of 
of barytes, and he nientions the analyses that have been according to 
made of these substances by the chemists whose names are 
subjoined: 




aci^ consists, 

Sulphur. 

Oxigen. 

Lavoisier, of 

69 

31 

Berthollct 

72 

28 

Thcnard - 

.^6-56 

44-44 

Chenevix 

51-5 

SS-5 

Trommsdorff 

70 

30 ' .. 

Richter 

42-05 

57-95 1 

Bucholz 

42*5 

57-5 


*■ Abridgetl from the German by Mr. Bergman. Anttales de 
Clnme, Vol. LVIII, p. 122 , May, HiOU, 

nDiin 
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The Iasi two, though calculated in diiferant ways, CORia 
nearest to each other, and therefore deserve most confidence. 
But Mr. Klaproth conceived it nec-essary to satisfy himself 
by his own experiments of the respective quantities of the 
elements of sulphuric auid, that he might afterward apply 
the results with more certainty to the analysis of pyrites or 
metallic sulphurets. For this purpose he employed, as 
other chemists had done, nitric acid and carbonate of bary. 
Froportion of tes ; the elements of this salt having previously been aseer* 
sulphate of * barytes '78, carboqic acad *22. 

baijtes. Mr. Burholz, however having since asserted, that this 

salt consists of *79 barytes, and *21 carbonic acid, Mr. 
Klaproth repeated his analysis with all possible care, and 
still obtained the same proportions as before. We may here 
add, that Mr. Buchoiz admits only '%5 of acid in the car¬ 
bonate of strontiiin, while Mr. Klaproth has found 'SOJn 
all the analyses he has made of this siibstaxice. 

The results of the analysis of the sulphate of barytes 
made by various cheruists do not difi'er le.s.s than the propor- 
tions they have assigned to the constituent principles of sul¬ 
phuric acid. It is composed, 

Barvtcs. Sulphuric acid- 


<jiven differ- 

According to Fourcroy, of 

C6 

3i 

«mly by differ¬ 
ent author).. 

Clement and Desonnes 

07-82 

32-18 


TheuartI 

74-82 

26-18 


Chenevix 

76-5 

23-5 


Kirwan 

67 

33 


Richter 

69 

31 


Buchoiz 

07 

33 


Kiiwan’s pre^- If indeed we except the analyses of Chenevix and Thenard, 
ferred b> Kiap-vary greatly from each other; and if we 
take a mean of these, Kirwan’s come s nearest to it, which 
has induced Mr. Klaproth to adopt it as the n?vst accurate. 
Process for de- Proceeding on these data, the following was kjc method 

by Mr. Klaproth. He introduced 200 grau.£. of 
pure sulphur, and eight ounces of pure nitric acid, of tha^ 
spep^fic gravity of 1*32, into a retort, and distilled till about 
^iree fourths had passed over into thtfreceiver. The pro¬ 
duct of this distillation was returned into the retort, and 
distilled a second time. F.ight ounces more of acid wer« 
then added, ’ and the whole distilled agaiu. 

The 
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The Dfiburned sulphur was found to weigh 48 grains and 
half; cdnscquently 151f were conrerted into sulphuric acid. 

The product diluted in a certain quanti^ water was min. 
gled with muriate of barytes, till no to lire precipitate was 
produced. The sulphate of barytes, well washed and dried, 
weighed 1109 grains; but, calcined in a platina crucible, it* 

Weight was reduced to 1082 grains. 

To find the proportions of the constituent principles of 
concrete sulphuric acid, Mr. Klaproth took a hundred 
grains of highly concentrated sulphuric acid, the'specific 
gravity of which was 1*85 : this he diluted with fifteen parts 
of water, and added to it muriate of barytes, till no more 
precipitate was formed. The sulphate of barytes, carefully 
w ashed and dried, weighed 225 grains. Hence it follow s: Proportion'? of 
1 st, that 100 parts of sulphuric acid of the specific gravity ufted 
of 1*85 are composed of ric acid : 

Concrete sulphuric acid 74*4 or, sulphur 31*5 
Water - . 25*6 oxigen 42*9 

-water 25*6 

100 

2 dly, That 100 parts of concrete acid are formed of sul- of concret* 
phur 42*3, oxigen 67*7. ‘ 

3dly, That 100 parts of calcined sulphate of barytes and of iulphate 
contain barytes 67, sulphur 14, oxigen 19. baryte?;. 


SCIENTIFIC NEWS, Sic. 

A Clfisxificafion of Vegetables, and Plan of a new Method 

formed on that of Tournefort, according to which the 

Plants of the. Garden of the private School of Pharmacy 

at Paritt are arranged: by D. L. GuyaEt, Assistant 

Professor *'of Botany at the School, S^c, 

* 

If,. '"fifong the different botanical methods, that of Tour-Toumefon's 
aefort has always been considered as the most easy, and best 
• calculated to guide tlie first steps of those who would study 
plants; it must also be confessed, that it is insuffit*TOt, 
when we endeavour to obtain an accurate idea of vegetable 
organization. For this reason, no doubt, the methods of 
Linneus andJuspieu are at present preferred, and almost 
universally adopted by botanists. 


It 
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Improvement - It is of importance, however, that Tournefort’s should 
«f his methud. as well on account of the celebrity of its author, 

as for the utility^f which it may still prove to young stu¬ 
dents. By'these roV,ivcs Mr. Guyart has been induced to 
compose a new claWification of vegetables, founded on the 
method of Tournefort; but in which, availing himself of 
the progress subscqucnxly made in the science of botany, he 
has formed his classes from more striking and constant cha¬ 
racters than those adopted by I'ournefort. Thus he has 
given fresh youth to the method of that botanist, and ren¬ 
dered it more natural. 

M. Guyart’s Touruefort’s new method, as proposed by Mr. Guyart, 
arrangement consists of sixteen classes. The first eight are formed of 
plants with complete simple flowers. 'I'he first containing 
the monopetaJous: the second, the personate; the third, 
the labiate: the fourth, the cruciform; the fifth, the rosOr 
ceous : the sixth, the umbelliferous: the seventh, the cary- 
ophyllaceous: the eighth, the leguminous. The next three 
include the plants with complete comjiouiul flowers, w'ith 
united anthers: the somilloscular, the floscular, and the ra¬ 


diate. The four following are appropriated to tlie distinct 
incomplete flowers: the apctaloiis, (he amentaceous, the 
glumaceous, and the liliaceous. The sixteenth and last is 
assigned to the anomalous plants, or those M'itii indistinct 
incomplete flowers. 

Useful to be- This classification, as the author observes, is not free 
ginners and from defects; but, notwithslandiiig its imperfections, al- 
fbr a general most unavoidable, perhaps, in such an undertaking, in the 
knowledge opinion of some botanists of celebrity, whom he has coii- 

mcrely. Suited, it will much facilitate the study to beginners, and is 

itiU better adapted to those, who, nut having -time to cul¬ 


tivate the science to its full extent, require only,ati acquaint¬ 
ance with its dements. 


iNDEX" 
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A. 

Absorption of gases by water, 123 

Academy of Sciences at Petersbnr"h j 
adjudication of prizes, and new qiies- 
tion by, 70—at Munich, new or^a- 
nizalion of, 150—History and anti¬ 
quities at Naples, 157 
Acclimation of tender plants, lb7 
Accum, Ml. his lectures in chemistry, 
80—His “ System of Mineralogy and 
Mineralngical Chemistry,” 160 
Acid, fluoric, in lecth and bones, 75— 
muriatic, production of by gal rani" in, 
155—Acetic, its action on alcohol, 
J85—Memoir m, 3ti—Acetic prin¬ 
ciples tjf, 

Aiads piodure jirisniatic colours on 
polished steel, U .5 
Acoustics, 310 

Adams’s “ on the Micro.scope,” 

M64 

Air engine, 260 

\ix la Chapellts, waters of, contain sul¬ 
phuretted nifroppu gas, II 
Alcohol, how affected by metallic mii- 
natep, oxigenized muriatic acid and 
acetic acid, 18‘> 

Alctcs on some difficulties which o'-rur 
in the invcstiii;ation of the capiliapy 
action of fluids, 1, 2 50 
Allaire, M. hi** new method of senwer- 
ing wool, 78 

A] urn, oomysrison of different kinds of, 
275-*'<yvnaJysis of, 278—f-xperinients 
with dyes, 282 
Alum works, history of, 275 
Amand, St. baths of, 42 
Animation, suspended, 254, 266 
Apple.s, hints fof the improvement of, 
1^2 
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Apsophus on the structure of covered 
ways, independent of the principle of 
the arch in equilibrium, and on the 
best forms of arches in buildings, 241 
Arabic, gum, solution of, examined, 
28, 37 

Arch, ancient substitute for, 241 . ^ 

Arches in buildings, best forms of, 249 
Arganil, Mr. A. his valve syphon de¬ 
scribed, 61—His lamps with blue glass 
chimneys, 78 

Arrag.i, M. on the refractive power of 
bodies, 27 

Asparagus grows well in sand, 19 
Attraction and repulsion, 2, 8 
Auvergne, geological tour in, 295 

B. 

Bai»nia, Dr. his newly invented veg#p 
table galvanic pile, 159 
Baku), Mi. his experiments on smutted 
and mildewed corn, 264 
Banks, Sir J. on the proper mode of 
inuring ten flex plants to the climate of 
England, 187 
Barometer, chamber, 81 
Barumelncul observations on the heights 
of various places in France, ikc. 210, 
293 

Barihelemy, M. on the Sacro Catino of 
Genoa, 97 

Barytic salts, see Salts. 

Basse, M. on sulphurous mineral waters, 
42—His mode of forming muriatic 
ether, 182 

Bavarian Academy of Sciences, &c. 
156 

Berger, Dr. F. experiments by, on the 
heights of various places, determined 
by the barometer, in the course of 
b several 
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feveril tours through France, Swis- 
strland, and Italy, 210, 296 
Bergman, a mistake of, detected, 276 , 

Berthollet, M. 182—f-elter to, on the 
absorption of gases by watei;, 

Biol, 12‘3 —Hjs experiments oi\^ rays* 
of light and prUmatic colours, 1 'I— 
His iuhninating compound of silrer, 
|4r)^On nitrous ether, 144-—On the 
action of oxigenizcd muriatic acid on 
alcohol, 18:>—On iron spar, 315— 
Lettei to on various chemical actions, 
by Mr. Haussmann, 3-39 
Berthollet, jun. on the recijuocal action 
cJ charcoal and sulphur, 43—His ex¬ 
periments on different alums in dyes, 
284 

Berzelius, M. on fluoric acid contained 
in the enamel of teeth and in bones, 
7b —Question by, respecting yttrium, 
77 

Biot, M. on the refractive power of 
bodies, 27—Extract of a letter from 
to Mr. Berthollet, on the absorption 
of gases by water, 123—His “ Phy¬ 
sical Astronomy,” extract from, 296 
Bligbt in com, its causes, and method 
of prevention, 262 
Bones, existence of fluoric acid in, 75 
Borage, distilled water of, {ib;ervations 
on, 343 

Bostock, Dr. J. on vegetaUe mucilages, 
28 

Botany, prize questions in, for 1807, by 
the Academy of Petereburgh, 74 
Boudet, jun. on the formation of phos¬ 
phoric ether, 64 
Boui'sucl, M. 66 

Bouillon Lagrange on grease, Ikc. 10.5— 
On alum, 276 

Boullay, hL 1S3—His mode of making 
phosphoric ether by means of a pe¬ 
culiar apparatus, C3 
Boyle, 15 

Braconnet, Mr. II. his inquiries con¬ 
cerning the assimilating pow.*r In ve¬ 
getables, 16—On the phyiolatea, or 
American pokeweed, 86 


Brands, Mr. reference to his letter in. 
vol. xid. on the nnn-existence of 
fluoric acid in teeth and bones, 76 
Bryant, Mr. on sea kale, 100 
Buch, Mr. Yon, his geological tour in 
Auvergne, 296 

Bucholz, M. his analysis of a pretended 
pure native magnesia, 236, 320 
Burnt wheat, adisease in corn, 266 
Busts, ancient, made by American In¬ 
diana, 168 

C 

Capillary act'on of fluids, 1, 230 
Carbon in sulphurous waters, 41 
Carlisle, Mr. his lectures on surgery and 
physiology, 260 

Cayley, Sir G. his engine for aflbrding 
mechanical power from air expanded 
by heat, described, 260 
Cerasin, a distinct principle peculiar to 
cherry gum, 39 

Cerium and iron formed into an alloy, 
77 

Chance, table for the calculation of, 117 
Chaptal, M. 182—On paung and burn¬ 
ing land, 22—His correction of a mis¬ 
take of Bergman, 276 
Charcoal and sulphur, reciprocal action 
of, 4.3 

Charcoal of maize, 3;y 
Chejuical actions, 

Chemistry, Mr. Accum’!, lectures in, 
80 

Chemists, Dmcli, their hypothesis er¬ 
roneous respcciing nitrous ether, 147 
Cheriy-tree gum, exannualion of, 29, 
39 

C)]£S.sy, mines of, .6j 
Classifiratiou of insects, 218 

ClemeiJt, M. his cxpeitiyaonts on car- 
buietted sulphur, 4S ^ 

Clover, imjirovement in ihe cultivn- 
tioii of, 271 • 

Coal, sec PilcoaJ.——Products of different 
kinds, 102 

CoKuiis, prismatic of tlun peilitjos, 128 
Caiidaiwme, M. his opinion of the Sstcro 
j Catino of Geno. 1 , 97 
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^CA{>]^r« pyntoUSf account of the roe- 
UltuKg''; treatment of in the depart¬ 
ment ai tlm Rhone, 51 
Copper, heated, displays piismatic tints, 
135 

Copper.pyrites, effects of heat on, 201 
Copper, desulphu ration of, 208 
Covered ways of the ancients,.243 
Crambe Aforttimo, or sea kale, cultiva¬ 
tion of, 100 

Crops, rotation of, a new plan for, 273 
Cruickshank on the formation of water, 
27 

Curtis, Mr. hU improvement in the 
culture of sea kale, 100 

D. 

D’Arcet, M. on the decomposition of 
acetate of b.irj-ieb, by means of soda, 
66 

Dalton, Mr. 31.^ 

Davillicns, M 284 

Davy, H uniphry, Ecq. on some chenu- 
cal agencies of eloctricii v, 321 
DaiibuLsson, M. his observations on 
subterranean heat, made in the mines 
of PouUdoucn and Hiieigout, in Brit¬ 
tany, 148 

D..ath fiOin cold, investigation of, 254 
Decroissillcs, M 276 
Dclametherie, M. on the oxidation of 
the solder of leadch ves.cl^ used in 
WUbh-huuses, 115—-Letter to, on the 
production of muriatic acid by galva¬ 
nism, 1.55 
Degeer, 218 

Delft earthenware, its defects, and a 
substitute proposed, 292 
DensidofF, M. Pyocopius, his method 
of germinating seeds, 15 
Descotiis, M. his experunents on cu- 
-pxn^ni pyrites, 51—His account of a 
fulminating compound of s-lver, 140 
’ -»On spar, 315 

Desormes, on carburetted sulphur, 43 
Desulphuration of metals, l&F 
Detonating silver^ 140 
Deyeux, M. the redprocal 

aefitak of tidphur and eheteOi^ 40 


Diamonds contain hydrogen, S7 
Disoxiding principle in distilled waters^ 

343 

Donojan, Mr. his miisaeiim, 121 
Dt^eat, M. his hydraulic theorem 
t Jiisformed, 309 
Dlick’s wing, colours of, hovr produced, 
138 

Ducloseau, M. on ascertaining the 
quality of window glass, 143 
Duhamol, 15 

Duncan, Dr. his itpimon on the preci¬ 
pitation of tragacanth by sulphate of 
copper, controverted, 31 
Dn Pont, Mr. De Nemours, on a kind 
of death that may be presumed to be 
only apparent, 254 

Dntens, M a mistake of respecting h 
Slone, whicli he describes as a variety 
of the Peruvian emerald, 

Dyes, experiments with, 282 

E. 

I'ar-eockle in wheat, 2G5 
l .ar trumpets, theory of, 310 
Earthenware, history of, 291—Fact for 
proving the quality of its glaze, 294 
Kaith, solubility of, by means ofsugai^ 

9 

Eckeberg, Mr. his comparison of bary^ 
tes, yttria, and magnesia, 77 
Eds, remarkable account of a migra¬ 
tion of, 236 
Eilsen, baths of, 42 
Electric spark, query respecting, 123 
Electricit}', 271, 321 
Electrometer, a portable, described, 
270 

Emeralds, the largest known, 99 
Encrinites, British nondescrii't, 121 
Ether, phosphoric, apparatus for making, 
63 

Ether, nitrous, report on a paper OB', 
144 

Ether, muriatic, memoir on", 176—uAp* 

. paiains for obtiuniA^, described, ib. * 

miporatien, 0 

Ifaipknsioik of airbv heat, 2M1 
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■ F. 

Fdbrlciofi, 218 

j'alUun, deiicription of the «inf!l|»ng 
furnace there, 202 ' 

Fire-damps in coal pits, 155 d 
Flints, furinatioii of, 114»>Analysis of, 
116 

Flour paste, experiments on, 34 
Fluids, resistance of, prize question on, 
by the Peteisbuifh Academy, and 
answers, 72 

Fluoric acid in teeth and bones, 75 
Folkes, M. Esq. 264 
Fossil shells in America, 159 
Fougeray de Launai, M llo 
Fourcroy, M. 23, 182—On the action 
of sulphur on tliarcoal, 4 5 
Fournii, his invention of a porrclj.n 
capable of beariiig the action of fiie, 
2'.iJ 

France, gcolugical tour through p.-.rt ol’i 

Of-> 

Fremy, M. his observations on me coni- 
binatioii of fixed oils with the oxidos 
of lead, and with alkalis, 231 
Fruits, new and early, method of pro¬ 
ducing, 189 

Puliniiiating compound of silver, 140 
Furnance at F.ihicn, in Sweden, de¬ 
scribed, 202 

C. 

Gahn, Mr.- his alloy of ceiiuin and 
iron, 77 

Galena, eiTects of heat on, 3(^y 209 
Galvanic pile of vegetable substances, 
159 

Galvanism, 156 

Gases, absorption of by water, 123— 
t*ru^ced by nitrous ether, 145 
Gill# fciMsac, M. 182— On the ab.sorp- 
tioti of gases by water, 125—On em 
diometry, 126— On th« glaze of Ban 
tnon pottery, 


Gclilen, M. on the esxistenee of 

acid in teeth and bones, 76—His dis¬ 
covery of muriatic ether, 182 

Gems, artificial, method of detecting, 
99 

Geneva, Lake of, brief description of 
several mountains m its neighbour¬ 
hood, ‘SOI 

Genoa, account of the antique vessel 
there called Sacro Catinoy 97 

Geoffrey, 21B 

Geological observations in France, Sic. 
210, 296 

Geometrical instruments, improved, 
219 

Ginibernat, Dr. on the waters of Aix 
la Chapelle, 41 

(riobcit, M. on magnesian earth, 293 

Glass, coloured, of remote invention, 
99 

Glass, mcan^t of ascertaining the qua¬ 
lity oi, 

Gl as.', obtained t';om aitifici.tl felut spar, 
294 

Glaze of earthenware defee live and per- 
niciou.s, 292—Tc^t lor proving the 
quality of, 294 

Gluten of Hour paste, experiments on, 
34, 37 

GoL'gli, J, Esq. Ivis desi liption of a 
conect fh.nnbcr barui.ictei, BJ—On 
the theor) of ear trumpet-', 910— 
Correction of a mistake respecting the 
degree ol cold at which water may 
rel.iiii Its lluidity, .915 

Gold, colours pioduced by when heat¬ 
ed, lo 

Gooseberry jelly, experiments on, 34 

(sravesaiide, M. his expciiineiils on in¬ 
flexion, hU 

(jrapes, hints on the imprutement of 
t he grow th of, 194 

Grease, medicinal compounds madw 
with it, 105 

Gueniveau, M. his account of the me¬ 
tal] urgic treatment of.pyritous copper 
ax Uie ig^iues of Chessy and Sainbel, 
ia the depArtiQent of the Rhoii«, 6i 

—Q* 
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•■*On the desulphuration of metals, 
197 

Gums, see Arabic, cherry-tree, traga- . 
canth, &c.—General characters and ^ 
species, 38 

Gunpoveder prover, 62 , ^ 

Guyart, M. his new classification of 
plants, 351 

‘*®uyion, M. his account of the antique 

vessel that was preserved at Genua, 

under the name of Sarro Catino, and j 

' 1 

reputed to be an emerald, 97—Gn 
tlie means of lonnlng a judgment on 
the quality of glass, jiarticularly win- | 
dow glass, and distinguishing such as 
is liable to alteration, 142—On ni¬ 
trous ether, 144—On coinnion pot¬ 
tery and porcelain, 291 
H. 

Hall, Rev. James, extracts from his 
** Travels in Scotland, 2o6 
Ilaqnet, M. on the formation of flint, 
114 

IJamip, Mr. on the diseases of wheat, 
262 

llassenfratz's experiments on'vegetation, 
25, 27—-On copper pyrite.s, 51—On 
sjiarry iron ores, 316 
HaiiKSiiiann, M. on vaiious chemical 
actions, 

*Hauy, 98 

Hearing trumpets, 310 
Heat, subterranean, 148—Action of on 
metallic sulphurcts, 108 
lleinnch, Mr. his prize essay on light, 

72 

Helmont, Van, his cxpeiiment on ve¬ 
getable nutrition, 15 
Hoegurnullcr, Chevalier Von, Ins in¬ 
tended lour to the East, 158 
Honiberg on vegetation, 25* 

Howard, Mr. his lulininating mercury, 

. 140 

Hilbert, M. on vegetation, 23 
Humboldt, You, orr plants growing in 
deep mines, 26—On tlie absorption 
of gases by water, 125—On eudiome- 
try, 126 


Huygens’s experiments on vegetation, 24 
Hyacinth roots, mucilage of, its proper 
ties, 32, 38 

Hyitraullcs, 309 • 

N^rophilus, on the doctrine of chances^ 
llG—.\n umvmsal tide table by, 118 
^—Remarks on the breaking of the 
waves, ib 

Hygioceraines, a species of porcelain, 
capable of standing the fire, 293 

• I. 

Indian com, facts respecting, 239 
Indigestion caused by the formation of 
acetou-> acid, 66 

Iron pyrite-s, effects of heat on, 201 
Iron spar, 315 

Insects, new classification of, 218 

J. 

Jefferson, Mr president of the United 
States of America, his collection of 
Indian busts, 158 

Jdlies, vegetable, experiments on, 34 
JoLisschn, M. Ins essays on the im¬ 
provement of pottery in general, or 
the art of making at the least expence 
vessels for every use, more handsome, 
strong, ami wliulesome, without em- 
jiloyuig lead ur tin in the composi¬ 
tion of the coaling, enamel, or glaze,’* 
abridgetl, 291 

Juan, Don Georgj*, his theory of the 
resistance of fluid-, 72 
J urine. Professor, his new method of 
classing the hynienopterous and dip¬ 
terous insects, 218—Ills geological 
tour in Auvcigiie, 295 

K. 

Kenmacher, on the cuuic of the blight 
in wheat, 264 

Kirwan, Mr. 293—On combinations ot‘ 
sulphur and hidrogeri, 45 
Klaproth, M. on sulphuiic acid, 349 * 

Knight, T. A. Esq. on the method of 
producing new and early fruits, 189 

L. 
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M. 7h 

Lambert, M.293 C 

JLmipadius, Professor, his experim^nits 
on aulphur and charcoal, 413 \ 

XAmps, with blue glass or spar chm.- 
neys, 7& 

l.aplace’s doctrine of capillary action, 
defective, 1, 7, 2o0 
Larum for a watch, 223 
Lareillc, 218 

l^avoisier, on tli<* <ombu>;tion of char¬ 
coal, 27—His unsuccessful atlcuipt 
at making phosphoric ellier, 33 
Lauragaib's experiment on stoneware, 
293 

'Laurent, Rev. Mr. on sea kile, 101 
Lead solder, see solder. 

Lead, brown oxide of, infl.imcssulphur 
by tiLloratioii, 7'7—melted exliibits 
prismatic colours in cooling, 135 
Lei levre, M. on iron spar, ‘51.') 

Lemaire, M. on cupieous pvrucs, .')>j 
Lcybouni, AJv. T. Ins “ al 

lleposiiory,” 159 
l.ibrary at Munich, 157 
Life, animal suspension of, 25-1, 2 GO 
Light, sec colours. 

Light, question on, proposed by rlif 
Petersburgh Academy of Sciences, 
and answers, 70 

Light and hidrogen, proiwblliiy of their 
being analogous in regard to vejfci.i- 
tion, 26 

Lime proved to be volatile;, 22 
Link, Profe.‘-sur, his pnae esidy on light, 
72 

Linnaus, 218 

Linseed, mucilage of, experiments on, 
31, 37 

Luc, M. de, on the calculation oi 
heigh^, 211 
Lunar table, 100 
Lycopodium, anJilysis of, 320 

M. , ' ft 

Maelu, tf. hit mochahical imitating 


various wind instruments and otkbit^ 
157 

Magnesia, pretended natiwe, 23S 
Magpie, .singular economy of, 238 
Mailer, Mr. on the cultivation of the 
' ciambo miuiuina of LinoKus, or sea 
kale, 100 

Maize, facts respecting, 239 
Manure, how fi.r useful to vegetation, 
16 

Marty, Mr. De, on absorption of gases 
by water, 123, 125, &:c,—On eu- 
dioinetry, 12G 

Martyn. Professor, on sea kale, 101 
“ Mathematical Repository,” 159 
Medical and chemical lectures at St. 

George’s Hospital 160 
Murcury, desulphuration of, 208— 
y ulrainating compound of, 140 
Merriweather, General D. on the ridges 
of shells found in America, 15H 
Metals, desulphuration of, 197 
Miller, Mr. P. on sea kale, 100 
Mineral waters containing sulphur, 
an.ilj ii'> of, 40 
Mitchell, Dr. letter to, 158 
Mittcnl.ot, M. 2.03 

Moss us d to promote the gennination 
of seeds, 1,5 

^louivl, vegetable, analysed, 16 
Miiciiaijes, vcgotalde, 28,-JS 
Much;, g<;neric characters and specie* 
of, 38 

Mim'ich, its Academy of Sciences, Li¬ 
brary, and Gallery of Paintings, T47 
Muriatic and, stc acid. 

Miiridlie otlicr, sve ellicr 
Muriate-, metallic, their action on al¬ 
cohol, 183 

Mustard seed, experiments on the 
growih of, 17 ■ , 

« 

N. 

Naples,, institution of a Royal Academy 
of history und antiquities at, 157 
Napolean Museum, 157 


Natural 



1 N D E 3d 


Ilthirai hi&tofy* some rwnarkable oc- 
currences in, 2.36 

Natural philosophy, fee Philosophy. 

Needham, Mr. his discovery of anunal- 
cul* in diseased corn, 264 f 

Nenndorf, in fless®, waters of, conttiiar* 
sulphuretted nitrogen gas, 41 

Newton, Sir Isaac, on colours, 129, 

* 257 

Nordmark, Profes.sor, Uis prize essay on 
the resistance of fluids, 72 

Nutrition of vegetahlci, 16 

O. 

Oil, •vessel for preserving frcefiom co¬ 
agulation, 79 

Oils, fixed, camhiiiation of with oxides 
of lead and with alkalies, 2.'31 

Olbers, M. his discovery of a new 
planet, 7ri 

O. N.’s ilescription of a simple and con¬ 
venient potiahliJ olcctioiueter for mi- 
neralogistp, 270 


P. 

Paling and burning land, examination 
of us effects and their causes, 21 
. Pajot la Foret, M. 142 . 

Paiknison's dfscripimn of tiie sea kale 
erroneous, 100—On British enrrmtes, 
121 

Parmeinier, M. his opinion of the uses 
of manure, 17 

Peaches, improvement in the manage¬ 
ment of, 195, 

Peacock’s feathers, summary consider¬ 
ation-' on the colours of, i.37 

Pe.irson, Dr. his m&dical and chemical 
lectures, IGO 

Pcrpeires, M. on the causes of indiges¬ 
tion, GO 

|*ttcrsi>orgh, Acatlenay of R( ie«ces at, 
^jroreeiliiigs of, 70 


Philosophy, natural. Dr. TouneV iMit 
turesin, 79 ^ 

Phosphoric ether, «ee ether. 

Physiology, leriures on, 160 j 

\’}|yrtoLicca, or American pokewaori^ 
^35 

pigeon’s neck, colours of, how produced^ 

l.Jh 

Pucjal, far t.s towards a history of, 161 
Place, La, un det^mining heights bf 
means of the baromotei, 210 
Planet, new, discovered by M- Olbei^ 
75 

Plants produced by means of air and. 
water only, coutoiu less carljon than 
their seeds, 15—Analysis of, 18 
PKijits, tender, hitits respecting the pro* 
per mode of inuring them to the di¬ 
mate of England, 167 
Plasters and soaps, 231 
Porcelain, improvements in the £).bncai> 
tionol, 293 

Potatoes grow best in sand, 19 
Pottery, impiovement of, 291 
Priestly, Dr. 24 

Prieiir, M. on the prismatic colours of 
bodies reduced to thm peUicie.s, with 
an explanation of the colours of an¬ 
nealed steel, and those of a pea* 
cock’s feathers, 128 
Piior, .Mr. description of his larum for 
pocke’ watt lilts, 228 
Prismatic colours, see Colours. 

Proteus Aiiguinus, description of, 91 
Proust, Professor, 77, J 82—His expe¬ 
riments on alcohol and lime, 
Meintiir on the gUze of earthenware 
incorrect, 292—On pltcoal, 161—On 
Indian ci^rn, 239 

Pyrites, copper and iron, effects of heat 
on, 51, 201 


Q. 


Quadrant and Staff, Mr. Salmon^iii de- 


scribod, 227 


Queen^ Cy 





I 


Index. 


«tr&eitwafe, its d^e£ts, and a 
substitute pioposed, 292 
Quicksilver Itoten and beaten into a 
<*thm plate, 159 
^inceseed, mucilage of, 
on, dl 

R. 

IRiadish seed, experiments on the gro-wth 
of, 18 

Bamsay, Mr. W, on the solubility of 
earths by means of sugar, 9 
It. B. letter from, covuining an in¬ 
quiry respecting a fact not hitherto 
noticed in the way of discussion, 
122 

Begnier, Mr. his instrument for proving 
the strength of gunpowder, described, 
63 

Repulsion, see Attraction. 

Ridges of shells in America, 158 
Riflault, M. 183 
Roard, M. on Roman alum, 275 
Robiquet, M. bis experiments on the 
action of sulphur on charcoal, 50 
Rome’s theory of the resistance of fluids, 
72 

Rotation of crops, a new, 27 } 

S. 

focro Catlno of Oenoa, described, 97 
.Sainbcl, mines of, 51 
Salmon, Mr. description and manner of 
using his geometrical ]>lotting qua¬ 
drant, level, and calculator, for tlie 
use of navigation, and ^and-sur^ ey¬ 
ing, ascertaining inaccessible dis- 
[ taiices, and demonstrating and de¬ 
termining various problents in geo¬ 
metry and trigonometry, 219 
Salts, barytic, decomposed by nitric, 66 

Saussure, M. Von, his experiment on 
the uses of carbonic lacid to vegeta¬ 
tion, 22, 24—His tour to the Alps, 
296 

$chaub, on the waters of Nenndorf, 

* in Hespe, 41 

Scheele, M. 202—On combinatbns of 

i * 

sulphur tod hydrogen, 45—Notice 

•f bis u^ubctssful aftempts to trans¬ 


form alcohol into ether, 6S^Corw 
rection of a mistake of his, respect¬ 
ing muriatic ether, 184 
^Schlumbergcr, M. 277 
Ivchreiher, M. on the natural history ef 
*.he Proteus Anguinis, 93 
Scientific News, 70, 55, 320, 351 
Sea kale, cultivation of, 100 
Sediment of water, arrangement of» 
122 

Seeds most difficult to genninate, suc¬ 
ceed in Moss, 15 

Sennebier, on the decomposition and 
absorption of atmospheric carbonic 
acid by vegetables, 22, 23 
Shell’s extensive ridges of, in American 
158 

Siauve, M. 91 

Silver, detonating compound of, 140 
Siphon, Mr. Argand’s, described, 61 
Skins, machine for splitting, 348 
Smelting, furnace at Fahlun, in Swe¬ 
den, 202 

Smith, Dr on the cultivation of .sea 
kale, 100 

Smut in wheat, its caiisee and method 
of preservation, 263 
Soaps and plasters, 231 
Solder of leaden vessels, Oxidation of, 

1 ;5 

Solubitity of earths, hy means of su- 
g.ir, 9 

Spark, electric, its various appear- 
anct?r, 123 

Sparry, iron ores, 515 
Starch, mucilage of, examined, 23, 37 
Steel, annealed, considerations on the 
colours, of, 134 

Stcinacher, M. on the distilled water of 
common borage, 343 
Stoneware proposed as a substitute for 
all glazed earthenware, 293 
Stott, Mr. account of his engine for, 
s] Iittingbheep skins, 348 
Strawberries, their varieties, 197 
Sugar, Experiments op, 10 
Sugar, mucilage of, examination of its 
properties, 34 
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Sulphup 



INDEX, 


Sulphur, action of, on charcoal, 48— Trembley, M. on the calculation of af- 
inAamed by oxide of lead, 77 titudes, 211 

Bulphurets raetalltc, hoar affected by J M, 131 

the action of heat, 198, 203 , , Trigonometry, use of, 219 


Sulphurous mineral waters, 40 
Surgery, lectures on, 160 
-*«vlvester, Mr. C. 320 

T. 

Tables of heights above the level of 
the sea in France, 217, 299 
Tan mixed with mucilage of slaTcU, 33 
Teeth, fluoric acid in ilie enamel and 
bones of, 7b 

Tests, of vegetable mucilages, and 
jellies, 3i> 

Thenard, M. on nitrons ether, 144— 
abstract of bis memoir cm the mu¬ 
riatic ether, 170—Observations on its 
discovery, 1*^2—Abstracts of his me¬ 
moir on the product! that result 
fiom the action of metallic muriatcjs, 
oxigcnir.ed nuuiatic acid, and acetic 
acid, on cdcohol, 183, see also 320 
j’lienard and Hoard, Ihcir memoirs on 
Koman alum, compared with differ' 
eiit kinds manufactured in France 

f; 

-r i vJ 

Thomson, I)i. his cxpeiiments on the 
mucilage of liiciTy-trcc gum, 29, 
.‘5j —t)n the effects produced by an 
jiil'usiuii of tan iii the mucilage of 
‘tarch, 33—Comment on his pajicr 
Ill the oxides of lead (inserted vol. 
viii.) 77 

“ Thomstni’s Chcm-iiti)’^,” l83 
Tide table, an universal, 118, 119 
Tillet’s cKpenmeuts on vegetation, 
1—On man ure, 17. 

Tm, heated, produced prismatic colours, 
•lOb 

Tour to the Fast, iiileiided, 138 
Tour through Ficardy and Normandy, 
212—In Auvcig'nc, 295 
Tournefort’s clapsihcati iii of plants, 351 
Tragacanth, gum, examination of its 
, piopenies, 30, 39 


Trc^/imsdorff, M. on acetic aciJ, 345’ 

Turf, analysis of, 175 
Tyro, questions by, on some appear- 
ancus of the electricyspark, 123 

V 

» 

Vaive Siphon, description of, 6l 
Vapours injurious to vegetation, 28 
Vauquelin, M. 182—On the action of 
Sulphur on charcoal, 43, 50—On 
the oxides of lead, 77—On the 
Sacro Catino of Genoa. 98—On ni¬ 
trous ether, 144—On the solder of 
leaden vessels used by laundresses, 

115—His analysis of alum, 270— 

On iron spar, 315 

Veau de 1-aiinay, Dr. on the produc¬ 
tion of oxigenized muriatic acid by 
tbe galvanic pile, 1.55 
Vegetable mucilages, 28—JcHie.s, 34 
Vcg'-'tablcs, nutrition of, 15 
Vincent, M De, his method of sowing 
clover, and a new plan for a lotation 
of crojis, 271 

Vogel, M. cm grease and some medici¬ 
nal compound.! of which it is \hv 
basis, 105 

U 

Urine, presence of fluoric acid in, 7» 
Utschneider, M. 293 

W. 

Water, inquiry relative to the airange- 
ment of its sediment, 122 
Water, sulphurous mineial, examinetS, 

40 

Waves, remarks on the breaking of, 118 
Wcstrnmb, M. ou sulphurous mineral * 
waters, 40 S 

WhCfit, dtsciises C'f, 262 
Wind instruments, ificcbanical imita- 
tation of, ir»7 



Wiiiterl, ftfr. on^ the exbteace of hy- 
. drogen in diamonds, 27 
\VUhering, Mr. on sea kale, 100 
W. N. on anwniversal tide table, i/o 
Woodward, Mr, on sea kale, 100 ^ 
Wool, new process for scowering, ^8 


soning Oft the (papillary action c$ 
fluids, 1, 4—Notice of his lectures in 
natural pliUosophy, 79—On the hy* 
* draulic theorem of Dubicat, 309 
iiTUria, oxigeniacs muriatic acid, 77 


Young', Dr. T. examination of his rea< 


Zois, Baron Von, his memoir on the 
Proteus AnguiirL^, 91 
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